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ABSTRACT
DOES INFANT NEGATIVE AFFECT MODERATE THE IMPACT OF PARENTING ON
EFFORTFUL CONTROL? A TEST OF THE DIFFERENTIAL SUSCEPTIBILITY
HYPOTHESIS
Anton Petrenko, M.A.
Department of Psychology
Northern Illinois University, 2018
David J. Bridgett, Ph.D., Director

Parenting and early temperament characteristics have previously been shown to impact
development of children’s self-regulation, which is in turn linked to a variety of developmental
outcomes. However, few studies have evaluated interactions between difficult temperament and
parenting, and only four published studies have specifically tested whether infants’ difficult
temperament serves as a maker of differential susceptibility to parenting on self-regulatory
development. The current study evaluated whether infant negative affectivity (NA) serves as a
marker of differential susceptibility to positive and negative parenting on levels of effortful
control (EC) at 18 months, which is at an earlier time point than has previously been tested.
Using a sample of 179 mother-infant dyads, infant NA and parenting were evaluated when
infants were 10 and 12 months, and EC was evaluated at 18 months using parent-report and
observational measures. Results indicate that neither parenting nor infant NA have a significant
direct impact on EC at 18 months, although a trend-level relationship between positive parenting
and EC suggests that such relationships are emerging. None of the interactions between
parenting and NA were found to support the differential susceptibility model, although a

significant interaction between infant NA and intrusive, insensitive, and inconsistent parenting
was found. However, this interaction suggests that infants low in NA benefit when exposed to
intrusive, insensitive, and inconsistent parenting behaviors, which is inconsistent with the extant
literature. Significant relationships were observed between covariates and EC such that having
higher cumulative risk and being male were both negatively related to EC. It is likely that the
lack of support for this study’s hypotheses is due to the early time point at which EC was
measured in this study, and that these factors have not yet had sufficient time to impact the
neural structures underlying EC. Limitations and future directions are discussed.
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CHAPTER 1
INTRODUCTION

Effortful Control (EC) has been an area of research focus for the past three decades due
to its links with developmental outcomes across all ages (Eisenberg, Smith, & Spinrad, 2011;
Eisenberg, Spinrad, & Valiente, 2016; Tiberio et al., 2016). EC is a conceptualization of
behavioral self-regulation (SR) originating from the developmental psychology discipline, and is
defined as the ability to inhibit a dominant response in favor of a subdominant one in terms of
behavior, emotional expression, and direction of attention (Bridgett, Burt, Edwards, & DeaterDeckard, 2015; Rothbart & Bates, 2006; Rothbart & Derryberry, 1981). EC has been implicated
in a number of childhood developmental outcomes, ranging from academic performance to
social functioning (Eisenberg, Spinrad, & Eggum, 2010; Newman, Caspi, Moffitt, & Silva, 1997;
Valiente, Lemery-Chalfant, Swanson, & Reiser, 2008). Children with poor EC have consistently
been found to have increased levels of internalizing and externalizing behavior problems
(Belsky, Fearon, & Bell, 2007; Eisenberg, Sadovsky, et al., 2005; Eisenberg et al., 2004;
Valiente, Lemery-Chalfant, & Reiser, 2007). Poor EC, and more generally poor SR, have been
linked to a host of problems across the lifespan, including increased risk for substance abuse,
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violence, criminality, obesity, psychopathology, and poor social functioning (Bridgett et al.,
2015; Fosco, Caruthers, & Dishion, 2012; Graziano, Calkins, & Keane, 2010).
EC emerges during the second year of life, although some of its underlying aspects (e.g.
executive attention) begin to mature during the latter half of the first year (Posner & Rothbart,
1998a). EC is conceptualized as a biologically-based, inherent trait influenced over time by one’s
environment (Kochanska, 1993; Posner & Rothbart, 2000; Rothbart, 2007). Parental influence on
EC development begins early in life, as infants internalize regulatory skills from parents’
soothing behaviors like rocking, singing, and using toys as distractions (Posner & Rothbart,
2000). Infants and toddlers also benefit from structured environments and by observing parents
modeling appropriate expression of positive and negative emotions (Calkins, Smith, Gill, &
Johnson, 1998). In addition to parental behavior, children’s other temperament attributes may
affect EC. For example, Negative Affectivity (NA), which is the amount of negative emotion
that children experience and express, has an established negative correlation with EC and SR
(Evans & Rothbart, 2007; Rothbart, 2011; Rothbart, Ahadi, Hershey, & Fisher, 2001).
Despite evidence of the influence of caregiver behavior and temperament attributes on
the emergence and development of EC, temperament and parenting explain a relatively small
proportion of variance in children’s EC (Belsky, 2005). In an effort to obtain a more complete
picture of EC development, research focus has shifted to the differential effects parenting can
have on children of different temperaments. The differential susceptibility hypothesis suggests
that children with certain temperamental characteristics are generally more reactive to
environmental factors (including parental behaviors) than children without such susceptibilities
(Belsky, 2005; Belsky, Hsieh, & Crnic, 1998; Belsky & Pluess, 2009). That is, children
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predisposed to high NA are more biologically sensitive to context and therefore more reactive to
both positive and negative rearing environments than children low in NA (Belsky & Pluess,
2009). Some support for the differential susceptibility hypothesis has been shown by researchers
who separate children into groups of high and low NA when examining the effects of parenting
on development of EC and SR (Belsky et al., 1998; Kim & Kochanska, 2012; Poehlmann et al.,
2011). Yet, other studies examining the links between NA, parenting, and EC/SR find null
results or evidence for diathesis stress (Poehlmann et al., 2011). Consequently, there remains
doubt in the literature as to whether the differential susceptibility hypothesis best explains the
relationships between these factors.
The current study aims to contribute to the body of differential susceptibility literature by
longitudinally examining interactions between infant NA and parent behaviors on the presence of
toddler EC at an early stage of its development. Since temperament shows plasticity during
infancy and childhood, it is expected that parenting behaviors during infancy can affect
development of toddlers’ EC, especially in children predisposed to high NA.

Temperament

Currently, three dominant approaches to measuring temperament exist (De Pauw &
Mervielde, 2010): Thomas and Chess’s behavioral styles approach (Thomas, Chess, Birch,
Hertzig, & Korn, 1963), Buss and Plomin’s emotionality activity and sociability model (Buss &
Plomin, 1975), and Rothbart’s psychobiological approach (Rothbart & Derryberry, 1981).
Although factor analytical work by Mervielde and Asendorpf (2000) proposed unifying the three
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temperamental conceptualizations into a four-factor model nearly two decades ago, the field
continues to be divided among the three temperament conceptualizations, described in detail
below (De Pauw & Mervielde, 2010).

Thomas and Chess: Behavioral Style Approach

Systematic study of children’s temperament began in 1956 with Thomas and Chess’ New
York Longitudinal Study. Chess and Thomas were interested in identifying the individual
characteristics of children that contributed to social and emotional development (1984). The
study followed 133 children from three months of age to adulthood. These data yielded nine
dimensions of temperament, which the authors used to classify children’s behaviors during the
study (Thomas et al., 1963). The nine identified temperament dimensions were: activity level,
rhythmicity, approach/withdrawal, adaptability, sensory threshold, intensity of reaction, quality
of mood, distractibility, and attention span/persistence (Thomas et al., 1963). These dimensions
were based on observations of the intensity of emotional reactions as well as children’s overall
behaviors (De Pauw & Mervielde, 2010). Using these nine dimensions, most children could be
classified into one of three temperamental categories: easy, difficult, or slow-to-warm-up
(Goldsmith et al., 1987).
Infants with easy temperaments typically express a positive mood, generally adhere to
schedules, and react to their environments with low to moderate intensity (Thomas, Chess, &
Birch, 1970). As children, they quickly become accustomed to new schedules and integrate
easily with peers in school settings. In contrast, infants with difficult temperaments are marked
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by frequent crying, difficulty in calming down, and dislike of new routines. Throughout
childhood, they regulate affect poorly and generally present with challenging behaviors for
caregivers to manage. Infants and children who are slow-to-warm-up can be thought of as shy:
withdrawn, fearful of new experiences, and needing coaxing/encouragement from those around
them (Thomas et al., 1970).
Based on their observations, Thomas et al. (1963) noted interactions between children’s
characteristics and parenting styles. Some children appeared to be more affected by parenting
styles than others – that is, children with dissimilar temperaments in infancy could end up having
similar temperaments later in childhood. Thomas and colleagues (1963) were the first to suggest
a ‘goodness-of-fit’ model, in which temperament plasticity could be achieved by modifying
parenting behaviors. Although groundbreaking when introduced, the behavioral styles approach
had several major limitations. Only 65% of children could be classified into the three
temperament categories, leaving 35% unclassified (Presley & Martin, 1994). Subsequent factor
analytical work suggested that the nine dimensions were redundant and should be reduced to five
(Presley & Martin, 1994). The suggested five factors were: social inhibition, negative
emotionality, adaptability, activity level, and task persistence.

Buss and Plomin: The Emotionality Activity and Sociability Model

Buss and Plomin (1975) created their temperament factors to be a downward extension of
adult personality factors. They placed emphasis on traits that existed during the first two years of
life, had a genetic component, and were shared with primates (Buss & Plomin, 1984). Based on
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these criteria, Buss and Plomin (1975) came up with four temperament factors: emotionality,
activity, sociability, and impulsivity. Emotionality measures one’s tendency to become distressed
or upset, and can range from a lack of reaction to out-of-control emotional expressions that
disrupt others (Goldsmith et al., 1987). Activity quantifies the amount of energy used – ranging
from sluggishness to hypomania. Sociability is the preference for the company of others. It
differentiates those who place value on solitude from those who genuinely seem to enjoy the
back-and-forth of social interactions. Impulsivity is the tendency to act without forethought. In a
subsequent revision of their theory, Buss and Plomin (1984) concluded that impulsivity is not a
factor of temperament, since it does not emerge until after infancy. Debate is ongoing whether
the sociability dimension should be further subdivided into sociability (preference to be around
others) and shyness (avoidance of novel social interactions; De Pauw & Mervielde, 2010).
Rather than categorizing children based on their temperament traits, Buss and Plomin
acknowledge that some children are more difficult than others, especially when a mismatch
between children and environment exists (Goldsmith et al., 1987). High-energy children will
wear out caregivers if the environment does not allow for expression of this energy, or if the
caregivers’ own temperament predisposes them against such activities (Goldsmith et al., 1987).
‘Difficult’ children are those who are challenging for caregivers to handle. This label is
especially likely to apply to children who are predisposed to feel and express negative emotions
and are difficult to soothe.
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Rothbart: The Psychobiological Approach

At its core, Rothbart’s conceptualization of temperament hinges on two dimensions:
reactivity and SR. Reactivity refers to an individual’s arousability by environmental and internal
factors – the activation of one’s neuroendocrine, autonomic, and affective systems. SR allows
one to modulate reactivity reactions in anticipation of events or after they have happened
(Rothbart & Derryberry, 1981). Rothbart’s approach separates it from others in two ways: it
assumes neurobiological underpinnings to temperament, and allows for temperamental
dimensions to change based on the child’s age and neurobiological maturity (Zentner & Bates,
2008).
Rothbart’s approach identified a three-factor structure that has been shown to be
applicable to populations ranging from toddlers to adults: NA, surgency, and EC (De Pauw &
Mervielde, 2010; Rothbart & Bates, 2006). Whereas NA and surgency refer to the reactivity
dimensions of temperament, EC is the self-regulatory component of temperament. In infancy,
there is no EC factor. The orienting/regulation factor is in its place, as neurobiological research
shows that EC capacity does not begin to emerge until the second half of the first year of life
(Posner & Rothbart, 1998a). As such, orienting/regulation precedes EC during infancy, with EC
emerging during the transition from infancy to toddlerhood (Gartstein, Bridgett, Young,
Panskepp, & Power, 2013).
In Rothbart’s model, SR is the combined product of three attentional systems that
develop at different time points (Posner, Rothbart, Sheese, & Voelker, 2012; Rothbart & Bates,
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2006). The first two systems begin to develop right after birth and are the biological
underpinnings of the orienting/regulation dimension of infant temperament. These two systems
are known as the attentional system and the orienting system. The attentional system, also
referred to as the alerting network, is based on norepinephrine activity in the locus coeruleus, the
parietal cortex, and the right frontal cortex (Posner et al., 2012; Zentner & Bates, 2008). The
attentional system allows one to maintain an alert state (Posner et al., 2012). The orienting
system is based on the neurotransmitter acetylcholine and is located in the sensory areas of the
brain – the parietal, temporal, and occipital lobes (Zentner & Bates, 2008). Both human and
animal studies have shown acetylcholine activity in the superior parietal lobe to be crucial in
orienting to sensory events (Corbetta & Schulman, 2002; Davidson & Marrocco, 2000).
The third system is called the executive attention network and allows one to detect errors
and to focus attention in the face of distractions (Posner et al., 2012; Zentner & Bates, 2008). The
executive network is based on the neurotransmitter dopamine and located in the anterior cingulate
cortex, the lateral prefrontal cortex, and the basal ganglia (Posner et al., 2012; Posner & Fan,
2008; Zentner & Bates, 2008). The executive attention network begins to develop at the end of
the first year of life but does not begin to exert control of behavior when conflicting goals are
present until 18 to 20 months (Posner et al., 2012). The executive attention network subsequently
undergoes rapid development, and by 4 years of age, the majority of regulatory control shifts from
the orienting network to the executive network (Posner et al., 2012).
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Self-Regulation and Effortful Control

SR’s definition as the ability to regulate emotions, behavior, and cognition over time and
across changing contexts (Karoly, 1993) is very similar to the definition of EC. EC and SR
similarly require short-term sacrifice to reach longer term gains. Yet, EC is one of several interrelated mechanisms contributing to one’s overarching ability to self-regulate (Bridgett et al.,
2015). In recent reviews of SR literature, Bridgett et al. (2015) and Nigg (2016) further divide
SR into top-down and bottom-up SR processes, with the latter being more reactive in nature and
originating in subcortical brain structures. EC is classified as a top-down SR process, which is a
purposeful control of one’s actions and reactions that originates in various cortical structures
(Bridgett et al., 2015; Nigg, 2016). This definition distinguishes EC’s purposeful, goal-oriented
intentions, from more instinctual, base responses from subcortical brain structures such as the
amygdala, implicated in bottom-up SR processes (Beaton et al., 2008; Bridgett et al., 2015).
Whereas EC originates within the developmental psychology literature, executive
functioning (EF) is a closely related conceptualization of top-down processes that arises from
cognitive and clinical psychology (Nigg, 2016). Both EC and EF rely on sub-processes like
inhibitory control, attentional shifting, working memory, and cognitive flexibility to resolve
situational conflicts (Bridgett et al., 2015; Nigg, 2016; Zhou, Chen, & Main, 2012). They both
begin to emerge toward the end of the first year of life, and are linked to the development of the
anterior attention network (Diamond, 2013; Rothbart, Derryberry, & Posner, 1994). Despite
these similarities, EC and EF appear to be specialized for functioning in contexts differing in
their level of emotional arousal. Mischel, Ayduk, and Mendoza-Denton (2003) characterize
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emotionally-laden contexts as hot, and more cognitive, logically based situations as cool. EC is
characterized as a ‘hot’ system specialized for quick processing of emotional laden situations,
and EF as a ‘cool’ system specialized for methodical, cognitively-laden tasks that require
diligence and planning in response to emotionally-neutral stimuli (Mischel et al., 2003).
Research comparing EF and EC has found moderate relationships between the constructs (Blair
& Razza, 2007; Hongwanishkul, Happaney, Lee, & Zelazo, 2005) and some have suggested that
EC and EF should be viewed as a continuum, rather than two separate systems (Zelazo &
Cunningham, 2007). Others have suggested that correlations between EC and EF can be
explained by their mutual dependence on working memory and executive attention, and that EC
is better conceptualized as a low-level executive function that focuses on immediate, short-term
conflicts (Nigg, 2016).
In addition to inhibitory control, attentional shifting, and cognitive flexibility, EC is also
rooted in conflict detection, conflict resolution, planning, error detection, and error correction
(Rothbart & Bates, 2006). EC can be measured via questionnaires, lab-based tasks, and measures
of physiological arousal in response to emotionally conflicting stimuli (Zhou et al., 2012).
Commonly used lab tasks to measure EC ask children to hold a candy on their tongues until
signaled to eat it, refraining from touching a snack until a bell is rung, or not peeking while a
present is noisily wrapped (Laboratory Temperament Assessment Battery; Goldsmith &
Rothbart, 1993). Such tasks place children in ‘hot’, emotionally laden contexts, and stay true to
Rothbart and Derryberry’s (1981) original definition of EC in that they assess one’s abilities to
use top-down SR systems to control immediate impulses and obtain longer-term goals.
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Negative Affectivity and Effortful Control

Although temperament is a relatively stable characteristic, both EC and NA are more
malleable in early childhood than later in life (Putnam, Rothbart, & Gartstein, 2008; Roberts &
DelVecchio, 2000). They are both susceptible to genetics, neurobiological factors, exogenous
influences, and to each other (Rothbart, 2011; Saudino & Wang, 2012). Among the most studied
of such factors is infant sex - research has shown that girls are more likely to have higher EC
than boys (Kochanska & Knaack, 2003; Kochanska, Murray, & Harlan, 2000; Olson, Sameroff,
Kerr, Lopez, & Wellman, 2005). Other risk factors have been consistently found to be related to
lower levels of self-regulation and other negative developmental outcomes in children, including
single motherhood (Brody & Flor, 1998), familial economic status (Duncan, Brooks-Gunn &
Klebanov, 1994), teenage motherhood (Jaffee, Caspi, Moffitt, Belsky, & Silva, 2001) and low
levels of maternal education (Jackson, Brooks-Gunn, Huang, & Glassman, 2000).
An inverse relationship between EC and NA is consistently found in the literature that
increases in strength as individuals become older. In infancy and toddlerhood, NA and regulatory
abilities are typically negatively correlated in the r = -.06 to -.30 range, with some studies
occasionally finding non-significant relationships (Gartstein & Rothbart, 2003; Li, DeaterDeckard, Calkins, & Bell, 2016; Putnam & Rothbart, 2006). During childhood, the relationship
becomes stronger and more consistent, with correlations typically in the r = -.30 range
(Gonzalez-Pena, Paredes-Gazquez, Carrasco, & Holgado-Tello, 2015; Gouze, Lavigne, Hopkins,
Bryant, & Lebailly, 2012; Rothbart, 2011; Rothbart et al., 2001). The relationship between NA
and EC becomes especially strong in adolescence and adulthood, with correlations ranging from
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r = -.36 to r = -.50 (Ellis & Rothbart, 2001; Evans & Rothbart, 2007; Martel & Nigg, 2006;
Snyder et al., 2015). Although no causal conclusion can be drawn from this data due to its
correlational nature, longitudinal studies suggest that in early childhood, NA negatively impacts
the development of EC (Bridgett et al., 2009; Putnam et al., 2008; Stifter & Spinrad, 2002).
Theoretically, children high on NA become overwhelmed with emotionality, and failed attempts
at self-regulation decrease motivation for future attempts (Calkins & Degnan, 2006; Kochanska,
Coy, Tjebkes, & Husarek, 1998). This is especially true for infants and toddlers, whose nascent
SR abilities are not capable of regulating high levels of negative emotions. Ochsner and Gross
(2007) suggested that for children high on NA, early SR development is primarily bottom-up,
rather than top-down. This leads to under-developed EC in children high in NA. Consistent with
these possibilities, high NA has been shown to hinder the development of EC in longitudinal
studies of infants (Bridgett et al., 2009; Stifter & Spinrad, 2002), through early childhood
(Putnam et al., 2008), and from childhood to adulthood (Rothbart & Sheese, 2006). However,
children exhibiting high levels of NA can learn to decrease the expressivity of these automatic
NA reactions as they develop stronger EC abilities, either through training or the natural process
of maturation (Putnam et al., 2008; Rothbart, Ellis, Rueda, & Posner, 2003). Taken together, this
body of literature suggests that the relationship between NA and EC is complex and interactive.
The combination of low EC and high NA has repeatedly been shown to be detrimental to
various developmental outcomes. Failure to develop EC is especially disadvantageous to
individuals high in NA. Low EC and specific aspects of NA, especially anger, have been linked
to externalizing behavior disorders in children (Bennett, Sullivan, & Lewis, 2005; Colder &
Stice, 1998). The combination of high NA and low EC is also linked to increased attention to
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threat-relevant stimuli, anxiety, and more generally, internalizing disorders (Lonigan & Vasey,
2009; Lonigan, Vasey, Philips, & Hazen, 2004). Given the higher risk of developing
internalizing and externalizing behavior problems for children high in NA and/or low in EC,
previous research has focused on identifying factors contributing to such developmental
trajectories.
In addition to the influences of innate characteristics and familial situations mentioned
above, parenting has been shown to contribute significant variance to the amelioration of early
NA and development of early EC (Eisenberg et al., 1999; Kochanska et al., 2000).

Parenting

Mary Ainsworth was arguably the first researcher to systematically study parenting. She
first conducted longitudinal observations of parent-child interactions on a sample of 27 families
in Uganda to determine the most relevant maternal behaviors that foster a trust-filled relationship
with children (Ainsworth, 1963). The relationship between mother and child could be classified
into one of three styles (secure, insecure, ambivalent), and was the basis of attachment theory
(Ainsworth, Bell, & Stayton, 1974). Her focus was on maternal sensitivity, defined as the ability
of a caregiver to identify and appropriately respond to a child’s needs promptly (Lohaus, Keller,
Ball, Voelker, & Elben, 2004). Those caregivers who were able to provide sensitive parenting
were more likely to have securely attached children.
Other researchers have placed different emphasis on other dimensions of parenting. For
example, Lamb (2010) posits maternal and paternal involvement to be crucial for both
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socioemotional and cognitive development. Diana Baumrind (1967) placed emphasis on warmth
and structure as the seminal parenting skills. Her conceptualization of the ideal parenting style –
authoritative parenting – was theorized to occur in parents who exhibited high levels of warmth
and control.
At the present time, there is no clear consensus in the literature on how to measure
parenting. The field lacks a sense of unity as researchers continue to develop their own unique
parenting measures targeted to study their populations of interest (O’Connor, 2002). A review of
parenting measures identified 83 such measures developed between 1899 and 1986 (Holden &
Edwards, 1989). A more recent review identified 164 unique measures developed between 1985
and 2009 (Hurley, Huscroft-D’Angelo, Trout, Griffith, & Epstein, 2014). Most theories focus on
the aspects of parenting that lead to specific child outcomes – such as secure attachment or
antisocial behavior (O’Connor, 2002). Despite the diversity of parenting measures, most can be
broken down into two basic dimensions: positive parenting and negative parenting. Positive
parenting is characterized by behaviors such as warmth and responsiveness (Baumrind, 1967;
Clark, 1985). Negative parenting includes behaviors like a harsh-sounding voice, making
negative comments, and harsh or abrupt handling of the child (Clark, 1985).
Parenting begins to influence the regulation of a child’s emotions as soon as they are
born. During the first few months, the infants’ emotion regulation comes exclusively from
external sources. Caregivers alleviate infants’ distress by holding, rocking, feeding, and
distracting with visual and auditory stimuli (Posner & Rothbart, 2000). This is conceptualized in
the literature as warm, sensitive parenting. As the infant matures, parents begin to involve them
in activities that serve as distractors and re-focus attention from stressors, thus building the
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child’s autonomy in SR. These parenting strategies are hypothesized to contribute to the
development of the anterior attention network, which is implicated in the development of EC
(Posner & Rothbart, 2000). As children become older, they continue learning SR strategies by
observing their parents - they internalize rules about which emotions to regulate and how to do
so (Calkins et al., 1998; Garber, Braafladt, & Zeman, 1991; Silk, Shaw, Skuban, Oland, &
Kovacs, 2006).
However, parents who are less involved with their infants or who are themselves
dysregulated in emotional expression (due to psychopathology or lack of SR ability) may
inadvertently stunt their children’s SR development. Depressed parents who display low levels
of positive affect have been found to have offspring with lower SR (Garber et al., 1991; Silk et
al., 2006). High rates of parental NA expression have been shown to have the same effect
(Calkins et al., 1998). Parents who are punitive, dismissive, or who punish their children for
emotionality teach their children to avoid expressing emotions (Eisenberg, Cumberland, &
Spinrad, 1998). Kochanska and Knaack (2003) found very strong, negative associations between
maternal power assertion (an aspect of negative parenting) and children’s EC between 22 and 45
months of age. Together, these studies demonstrate that exposure to negative parenting
negatively affects EC development throughout childhood.
In contrast, parents who are more responsive to children’s cues are more likely to have
children with strong SR abilities (Bernier, Carlson, & Whipple, 2010; Cohn & Tronick, 1983;
Fay-Stammbach, Hawes, & Meredith, 2014; Gable & Isabella, 1992; Taylor, Eisenberg, &
Spinrad, 2015). Longitudinal studies attempt to clarify the link between parenting and
development of EC. Bernier et al. (2010) found some evidence of maternal sensitivity and
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encouragement of autonomy at 12 months relate to toddlers’ SR capacities at 18 and 26 months,
as measured by a lab task requiring toddlers to stop themselves from doing prohibited actions
like peeking and eating a candy. Similarly, Gustafsson, Cox, and Blair (2012) found that among
a sample of toddlers exposed to intimate partner violence, sensitive and supportive parenting
between 15 and 36 months served as a protective factor, and was positively linked to
development of EC measured at 58 months of age. In a longitudinal study of children in
elementary school, Eisenberg, Zhou, et al. (2005) found parental warmth and positive
expressivity to predict children’s EC two years later. The link between positive parenting and EC
development was recently tested using an experimental manipulation by Chang, Shaw, Dishion,
Gardner, and Wilson (2015). This large-scale study of 731 families evaluated parenting at age 2
and measured EC at age 5. Half the families were exposed to the Family Check-Up, an
intervention which has previously been found to increase positive parenting skills and to bolster
parental control (Dishion et al., 2008). Exposure to the Family Check-Up when children were
two years old was directly related with higher levels of EC at age five, showing that increased
positive parenting helps foster children’s SR abilities (Chang et al., 2015).
Other studies have linked parental behaviors to infants’ regulatory capacities via
physiological functioning. Heart rate variability is theorized to be a biomarker for SR processes,
with a recent meta-analysis by Holzman and Bridgett (2017) finding evidence to support this
assumption. Respiratory sinus arrhythmia (RSA) is a naturally occurring change in heart rate that
occurs during the breathing cycle that is linked to parasympathetic nervous system activity. As
such, measuring RSA provides objective data of one’s SR abilities (Propper & Moore, 2006).
The link between parenting and RSA has been found in infants as young as three months (Moore
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& Calkins, 2004). Aspects of positive parenting such as maternal responsiveness, engagement,
and reciprocity of infant behaviors have been linked with improved infant physiological SR
(Haley & Stansbury, 2003; Porter, 2003). Negative parenting behaviors, on the other hand, are
linked to poorer infant physiological regulation. Studies of infants with depressed mothers and of
infants in families with high levels of marital discord find lower infant RSA (Field, Pickens, Fox,
Nawrocki, & Gonzalez, 1995; Porter, Wouden-Miller, Silva, & Porter, 2003). In sum, although
there is no overarching way to measure the effects of parenting practices on children’s EC, it has
been consistently found that low levels of negative parenting and high levels of positive
parenting contribute to the development of children’s EC.

Diathesis-Stress and Differential Susceptibility

Diathesis-Stress

It has been accepted for well over a century that diathesis (a constitutional predisposition
or tendency; Beard, 1881) and stress (Hawkes, 1857) separately contribute to the development of
psychopathology. It was not until the 1960’s when diathesis and stress were examined
concurrently to hypothesize the origins of schizophrenia (Bleuler, 1963; Meehl, 1962; Rosenthal,
1963). The diathesis-stress model proposes that the genetic predisposition to schizophrenia (the
diathesis), combined with life stress triggers schizophrenia onset (Pruessner, Cullen, Aas, &
Walker, 2016). The diathesis-stress model was subsequently applied to explain onset of
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depression (Monroe & Simons, 1991; Robins & Block, 1989), anxiety (Gazelle & Ladd, 2003),
bulimic symptomology (Joiner, Heatherton, Rudd, & Schmidt, 1997), peer victimization (Shell,
Gezelle, & Faldowski, 2014), poor academic achievement (Jaekel, Pluess, Belsky, & Wolke,
2015), and many other topics studied in the field.
As research on diathesis-stress has proliferated, so have the conceptualizations of what
constitutes a vulnerability. While early diathesis-stress models focused on genetics as a
dichotomous vulnerability (either present or absent), the model was later modified to view
diathesis as quasi-continuous (Ingram & Luxton, 2005). The quasi-continuous model posits that
once a minimum threshold of diathesis is reached, individuals with higher levels of vulnerability
will require less severe events in the environment to trigger psychopathology (Monroe &
Simons, 1991). One example of a continuous model of diathesis is McKeever and Huff’s (2003)
diathesis-stress model of post-traumatic stress disorder (PTSD), which proposed that higher
amounts of diathesis (biological variables such as neurophysiological dysregulation and
environmental variables such as cognitive distortions or child abuse) necessitated lower levels of
stress to produce PTSD. A review by Ingram and Luxton (2005) identifies numerous
representations of diathesis, including poor interpersonal skills, cognitive ability, a depressogenic
schema, and temperament.
A diathesis of particular relevance to developmental psychologists is difficult
temperament. Frequently conceptualized in the literature as either high NA, low regulation, or a
combination of the two, difficult temperament has been found to interact with environmental
stress to produce stunted social and emotional development. One example is a study by Roisman
et al. (2012), which found high levels of NA measured in infancy to predict poor social skills in

19
elementary school, but only for children who were exposed to low maternal sensitivity. Kiff,
Lengua, and Bush (2011) found similar interactions between fine-grained aspects of difficult
temperament (e.g. low EC, high irritability, high fear, etc.) and negative parenting on
development of children’s depression and anxiety symptoms.
The diathesis-stress model remains the prevalent vulnerability x environment interaction
model in the field of psychology, yet it ignores the effects that positive, nurturing environments
can have on those with vulnerabilities (Monroe & Simons, 1991; Zuckerman, 1999). Belsky and
Pluess (2009) argue that nearly all diathesis-stress research emphasizes psychological and
behavioral outcomes at the negative end of the spectrum and fails to consider positive outcomes.
The Kauai Longitudinal Study (Werner, 1993) is a good illustration of this shortcoming – while
it was one of the first to look at the effects of vulnerability longitudinally, their conclusion that
one-third of the high-risk sample was resilient simply notes a lack of adversity without
examining any potential benefits that resilience brings. As a result, it is impossible to determine
from diathesis-stress research if specific genetic, temperamental, or environmental characteristics
can have any positive influences in how individuals develop.

Differential Susceptibility

Embracing a positive psychology perspective, Belsky (1997a, 1997b) proposed the
differential susceptibility hypothesis, a novel framework for examining person by environment
interactions. This framework was meant to extend the diathesis-stress model by looking at
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vulnerable individuals’ responses to a wider range of environments. Belsky (1997a, 1997b)
views vulnerability markers as markers of susceptibility to both positive and negative contexts.
These markers can range from genetic to temperamental in nature, and can lead to “for better”
and “for worse” outcomes (Belsky, Bakermans-Kranenburg, & van IJzendoorn, 2007; Ellis,
Boyce, Belsky, Bakermans-Kranenburg, & Van IJzendoorn, 2011). Environmental stressors can
‘activate’ the vulnerability, but positive and supportive environments could do more than
ameliorate the effects of inherent vulnerabilities – they could lead to better outcomes than for
those without the ‘vulnerability’ in the first place (Belsky, 2005; Ellis et al., 2011).
The differential susceptibility model draws from medical, behavioral, and animal
literatures to support its premises (Belsky, 2005; Belsky & Pluess, 2009; Ellis et al., 2011). This
model is based on an evolutionary perspective, which values diversification of offspring to
ensure maximum chance of genetic survival in future generations. According to Belsky (2005), it
is evolutionarily advantageous for parents to have children with different developmental
outcomes. Maximal proclivity to disperse one’s genes into future generations occurs if one’s
offspring are diverse in their behaviors and lifestyles – a comparison he makes to a financial
investor having a diversified investment portfolio (Belsky, 2005). Given that both supportive and
stressful environments have been a part of human history, it is evolutionarily important to have
offspring that can proliferate in a variety of environmental contexts (Ellis et al., 2011).
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Early Studies Showing Support for Differential Susceptibility

One study Belsky (2005) references in his seminal differential susceptibility paper looked
at how parenting influences development of rhesus monkeys. Suomi (1997) tracked
developmental outcomes of high or low anxiety baby rhesus monkeys raised by either average or
high-nurturing caregiver monkeys. Results showed little difference in developmental outcomes
for monkeys who showed low anxiety; however, caregivers seemed to make a large contribution
to outcomes of anxious monkeys. Monkeys who were initially anxious and raised by average
mothers tended to be in the lower ranks of social status at six months of age, yet anxious
monkeys who were raised by highly nurturing mothers tended to rank in the higher ranks of
social status.
Early support of differential susceptibility in the medical literature comes from two
studies examining children who were highly biologically reactive to environmental influences on
the development of respiratory illness (Boyce et al., 1995). These studies looked at the influence
of stressful life events on preschool children. Respiratory illness symptomology was assessed via
immune reactivity and physical examinations. Children’s cardiovascular reactivity was
measured, and subjects were divided into two groups based on their reactivity to
developmentally challenging tasks. Both studies showed identical results: there was no
significant relationship between stress levels and respiratory illness until reactivity was factored
into the equation. In line with the differential susceptibility hypothesis, highly reactive children
placed in high-stress environments were more likely to develop respiratory illness, and highly
reactive children placed in low-stress environments were less likely to develop respiratory
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illnesses. In contrast, children who showed low reactivity developed respiratory illnesses at
similar rates regardless of stress levels (Boyce et al., 1995).
In human studies, effects of parenting on developmental outcomes are typically small to
medium in size (Belsky, 2005). For example, meta-analyses have found parental characteristics
and attachment style to be correlated at fairly modest levels ranging from .16 to .22 (Wolff &
van IJzendoorn, 1997; Goldsmith & Alansky, 1987). A recent meta-analysis by Yap et al. (2016)
found the effectiveness of parenting interventions aimed at reducing child internalizing problems
to be small for both anxiety symptoms (d = -0.27) and for depressive symptoms (d = -0.16). One
potential explanation for why these effect sizes are relatively small is that they are a
conglomeration of larger effects for children susceptible to parenting influences and lower
effects for those who are not. Studies that measure the effects of parenting on children who are
split into groups based on their temperament often find different outcomes for those groups
despite being exposed to similar types of parenting. An early study Belsky (2005) cites in
support of the differential susceptibility model is one by Kochanska (1993), which found that
maternal discipline predicted a much higher amount of variance of self-control among children
who were more negatively reactional, as defined by having higher levels of fear, inhibition, and
negative emotionality. When looking at children’s ability to refrain from playing with off-limits
toys during a lab task, maternal behavior explained 23% of the variance for high fearful children,
and only 1% of low fearful children.
Using a longitudinal method, Belsky et al. (1998) examined effects of parenting on
children’s externalizing behavior problems and inhibition. The study followed 125 children from
10 to 37 months in dual-parent families. Their data showed an interesting and complex
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relationship between variables. When simply looking at the relationship between negative
emotionality at 10 months of age, there was no significant relationship to externalizing behavior
or inhibition at 37 months. When looking at parenting, Belsky et al. (1998) found that their
composite parenting measure accounted for a significant 8% of variance among children’s
externalizing problems and 9% of variance of internalizing problems. They performed a median
split of the infant negative emotionality score to test if infants with more negative temperaments
responded more to parenting. This test showed strong support for the differential susceptibility
model: parenting predicted a significant 14% of variance in externalizing behavior scores in
children originally high on negativity, compared to a non-significant 5% variance for children
low on negativity. Even more drastically, parenting predicted 27% of children’s abilities to
inhibit prohibited behaviors who were rated high on negativity at 10 months, and a nonsignificant 4% of variability among children originally low on negativity.

Recent Studies Showing Support for Differential Susceptibility

Since Belsky’s (2005) re-introduction of the differential susceptibility hypothesis, a large
number of studies have directly tested its efficacy. Bradley and Corwyn (2008) re-analyzed data
from the NICHD Study of Early Child Care through a differential susceptibility framework, and
found infants with difficult temperaments to have fewer externalizing problems in first grade
when exposed to sensitive and productive parenting, compared to their counterparts with nondifficult temperaments. Hygen et al. (2015) tested the interaction between children’s exposure to
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potentially traumatizing life events and Catechol-O-methyltransferase Val158Met (COMT), a
genetic marker linked to aggression, on teacher-reported aggression two years later. Children
carrying the vulnerability gene were more likely to exhibit aggressive behaviors when faced with
multiple negative life events, and less likely to show aggressive behaviors in the absence of
significant negative life events. Dich, Doan, and Evans (2015) found evidence of differential
susceptibility longitudinally looking at physiological measures of wear and tear on the body
caused by chronic stress (allostatic load) as outcomes. Compared to children low in NA, those
rated higher in NA at age nine had lower levels of allostatic load (indicating less chronic stress)
when exposed to high levels of maternal responsiveness. High-NA children had higher allostatic
loads (more stress) at age 13 in response to low levels of maternal responsiveness.
Despite the large number of studies finding evidence of differential susceptibility, some
studies find evidence for diathesis-stress (Roisman et al., 2012; Slagt, Dubas, & van Aken, 2016)
and some find null results (Dilworth-Bart, Miller, & Hane, 2012). A new meta-analysis by Slagt,
Dubas, Dekovic and van Aken (2016) summarized the state of the differential susceptibility
model by combining data from 84 longitudinal and/or experimental studies. All included studies
tested temperament by parenting interactions on a host of developmental outcomes in children
ranging in age from 2 months to 16 years old. Overall, the authors found support for the
differential susceptibility hypothesis over the diathesis-stress model. More specifically, Slagt,
Dubas, Dekovic et al. (2016) found that children with a difficult temperament were more
responsive to both negative and positive parenting contexts. When specifically looking at
negative emotionality as the susceptibility factor (described as the general tendency to be easily
distressed), support for differential susceptibility was garnered only among studies that measured
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this trait in infancy (prior to age 1). This highlights the importance of measuring susceptibility
factors early on in development, before extraneous environmental factors have impacted their
expression at later ages.

Evidence of Differential Susceptibility to Parenting on Development of EC and SR

Only a handful of published studies have applied the differential susceptibility hypothesis
to the development of EC and SR. Examining genetic markers has primarily shown support for
differential susceptibility, although not universally. Two separate studies found that having at
least one long allele polymorphism on the dopamine receptor D4 gene (DRD4) is a susceptibility
marker that increases reactivity to both positive and negative aspects of one’s environment.
Compared with children whose alleles are both short, children having these polymorphisms are
more responsive to positive and negative parenting environments on development of EC (Cho,
Kogan, & Brody, 2016; Sheese, Rothbart, Voelker, & Posner, 2012). Kochanska, Philbert, and
Barry (2009) found support for diathesis-stress when looking at the moderating role of the
serotonin transporter gene (5-HTTLPR) on the relationship between toddler attachment styles
and later SR. Children who carried at least one short 5-HTTLPR allele (ss/sl) developed poor
regulatory capacities when insecurely attached to their mothers, and developed equal levels of
SR when securely attached, compared to children homozygous for the long 5-HTTLPR allele
(ll). Belsky and Beaver (2011) found support for differential susceptibility among male, but not
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female adolescents, with a conglomeration of five genetic markers (including the previously
discussed polymorphisms on the DRD4 and 5-HTTLPR genes) as susceptibility indicators.
Only four published studies have looked at temperament as a marker of differential
susceptibility to the effects of parenting on development of EC/SR. Cipriano and Stifter (2010)
found some support for the differential susceptibility model when looking at the interaction of
preschool temperament and parenting on EC development 2.5 years later. However, Cipriano
and Stifter (2010) examined parenting using a novel, fine-grained approach which classified
parents into one of four groups based on tone of voice (positive or neutral) and the frequency of
two categories of parenting behaviors: redirection/reason-explanation and command/prohibitive
statements. Additionally, this study relied on behavioral tasks to classify children’s temperament
only on dimensions of exuberance and inhibition. This reliance on novel tasks and atypical
classification of parenting and temperament makes it difficult to interpret their finding that
children’s exuberance served as a marker of differential susceptibility only to mother’s tone of
voice when giving command/prohibitive statements. Furthermore, Cipriano and Stifter (2010)
did not evaluate whether infants’ difficult temperament served as a marker of differential
susceptibility, which typical studies of differential susceptibility consider. Using more
conventional measures, Feldman, Greenbaum, and Yirmiya (1999) found infant NA to be a
moderator of the relationship between infant-mother observed synchrony and self-regulation at
age 2; yet this study did not examine the relationship beyond establishing significant correlations
and suffered from a small sample size (N = 33). The extent of their findings is that correlations
between mother-infant synchrony and self-regulation at age 2 was stronger (r = .65) for infants
high in NA than for infants low in NA (r = .25). Similarly, Kim and Kochanska (2012) found
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support for the differential susceptibility hypothesis for infants high in NA by measuring the
effects of high and low levels of responsive parenting on EC/SR outcomes at 25 months. Their
results indicate that infants with high levels of NA were less self-regulated when their mothers
showed low levels of responsiveness, and more regulated when mothers demonstrated high
responsivity. There was no significant relationship between maternal behavior and children’s SR
for infants low in NA. Finally, Poehlmann and colleagues (2011) examined parenting by
difficult temperament interactions in infancy on EC development at 24 months. Despite their use
of rigorous methodology (including use of observational and parent-report measures of
temperament), they found no evidence of differential susceptibility. Instead, they found null
results and some support for the diathesis-stress model with EC as the dependent variable.
However, when looking at behavior problems at 24 months as the outcome, some support for
differential susceptibility was found.
Several limitations exist in the literature which may have impacted the ability to
accurately test the differential susceptibility hypothesis. Three of the four studies that looked at
temperament by parenting interactions measured either positive parenting or negative parenting,
but not both. This limits the studies’ ability to truly test the effects of both positive and negative
environments, since the absence of a negative environment does not mean the presence of a
positive one. Furthermore, three of these four studies evaluated parenting behaviors in tasks that
are not especially challenging to children, such as play tasks with toys. Such tasks typically
generate few negative behaviors from children, which in turn makes it difficult to observe a wide
range of behaviors from parents.
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Given these limited, and mixed, findings, it seems pertinent to conduct further
investigations into the nature of the interaction between infant temperament, parenting, and
development of EC. Specifically, the purpose of this study is to determine whether early
development of EC adheres to the differential susceptibility model by evaluating both positive
and negative aspects of parenting during a challenging laboratory task.

Current Study

Due to demonstrated connections between EC and developmental outcomes (Bridgett et
al., 2015; Eisenberg, Sadovsky, et al., 2005; Kochanska & Knaack, 2003), it is important to
continue studying contributing factors to EC development during infancy and early childhood.
Extant literature indicates temperament and parenting to be heavily implicated in the
development of EC and, more generally, SR. Children who display more negative affect are
more likely to display poor EC (Rothbart et al., 2001), as are children exposed to negative
parenting practices (Calkins et al., 1998). The interactive effects of child temperament and
parenting on behavioral outcomes has been widely studied in the past decade, and results
indicate support for the differential susceptibility model (Slagt, Dubas, Dekovic, et al., 2016).
However, studies examining the development of EC and SR using the differential susceptibility
framework are much more limited, and show mixed results.
This study aims to contribute to this growing body of research by testing the differential
susceptibility hypothesis on the responsivity of infants high in NA to positive and negative
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parenting practices on the early development of EC. This study addresses several limitations in
the literature by measuring both positive and negative aspects of parenting during a task which is
hypothesized to be significantly more challenging than tasks which are typically employed (e.g.,
free play). Additionally, this study evaluates EC at 18 months (its earliest measurable time point)
which is six months earlier than other published literature on this topic. Based on the extant
literature three main effects were predicted: 1) negative parenting measured in late infancy
would have a negative relationship with EC at the age of 18 months, 2) positive parenting
measured in late infancy would have a positive relationship with EC at 18 months, and 3)
children who are high on NA in late infancy will subsequently have lower EC at 18 months.
Drawing from the differential susceptibility model, it was further predicted that children
with higher levels of NA would be both ‘better off’ and ‘worse off’ when exposed to high and
low levels of positive and negative parenting, respectively. Hypothesis 4 predicted that for
infants high on NA there would be a significant positive relationship between levels of positive
parenting and EC measured at 18 months, and that there would not be a significant relationship
for infants low in NA. Similarly, hypothesis 5 predicted that a negative relationship between
negative parenting and EC measured at 18 months exists for infants high in NA, but not for
infants low in NA. Such observations would provide strong evidence in support of the
differential susceptibility model in relation to young children’s EC.
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CHAPTER 2
METHODS

Participants

Mother-infant dyads (N = 181) were recruited from a rural Midwestern town as
part of a longitudinal study examining emotion regulation and temperament development in
infancy and toddlerhood. Mothers were eligible for study participation if they were at least 17
years old, had uncomplicated births, and did not suspect their infants of having any
developmental delays. Two of the infants developed serious health problems during the course of
the study and their data was excluded from analysis, bringing the final sample size to 179.
The sample used in this study was demographically diverse. The majority of mothers
identified as Caucasian (71.51%), followed by African American (15.64%), Hispanic/Latina
(8.94%), Native American (1.1%), and Other (3.35%). The average age of mothers when their
infants were 4 months old was 27.49 years (SD = 6.07), with 7.82% of participants being teenage
mothers (17-19 years old). Mothers completed an average of 14.83 years of education (SD =
2.76, range 9 – 20); while a considerable portion of the sample had not completed high school or
received a GED (8.94%). Approximately one quarter (25.69%) of the sample reported income
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below the federal poverty limit (income-to-needs ratio of less than 1.0), while 59.22% of
participants reported being economically stressed (income-to-needs ratio of less than 2.0). The
average family income-to-needs ratio in this study was 2.15 (SD = 1.67) and annual family
incomes ranged from $4,200 to $204,000. Of the children in the study, 53.07% were female and
46.93% were male.

Power Analysis

Power analysis calculations were carried out using G*Power (Erdfelder, Faul, &
Buchner, 1996) to determine an estimate of the sample size necessary to identify small to
medium effects in the sample. The analysis assumed an effect size halfway between small and
medium (f2 = .085, p = .05) with a power of .80 and five predictors. Results of the power
analysis suggested that a sample size of 157 participants is required to test the proposed
hypotheses. The sample of 179 mother-infant dyads appears adequate to test the study’s
hypotheses.

Measures

Infant Temperament

The Infant Behavior Questionnaire-Revised (IBQ-R; see Appendix C) is a 184-item
parent-report questionnaire devised to evaluate the behavior and temperament of infants from 3
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to 12 months of age (Gartstein & Rothbart, 2003). Caregivers report the frequency of infants’
behaviors and reactions to specific situations that have occurred during the past week on a
Likert-type scale. Possible responses range from 1 to 7 (never, very rarely, less than half the
time, half the time, more than half the time, almost always, always), as well as a “does not
apply” option. The individual questions load on to fourteen different scales (approach, vocal
reactivity, high intensity pleasure, smiling and laughter, activity level, perceptual sensitivity,
sadness, distress to limitations, fear, falling reactivity, low intensity pleasure, cuddliness,
duration of orienting, and soothability), which load on to three broad factors consistent with the
temperament literature: surgency/extraversion, NA, and orienting/regulation (Gartstein &
Rothbart, 2003). Only the NA factor was used for this study, and scores were averaged across the
10- and 12-month time points to create an infant NA composite score.
The IBQ-R NA factor is comprised of the following scales: sadness, distress to
limitations, fear, and a negative loading of falling reactivity (Gartstein & Rothbart, 2003).
Gartstein and Rothbart (2003) demonstrated strong inter-rater reliability on the NA factor among
primary and secondary caregivers (r = .70) and high internal consistency for the NA scale overall
(α = 0.91). Furthermore, each individual scale comprising the NA factor had alphas between .71
to .87 amongst infants 9-12 months old (Gartstein & Rothbart, 2003). In the current sample,
internal consistency for the NA factor was α = 0.70 at 10 months and α = 0.72 at 12 months.
Studies have shown mixed validity data for the IBQ-R. Support for validity of the IBQ-R
three-factor model comes from an inter-disciplinary study that measured infant behaviors from
sensory processing and neurobehavioral theoretical perspectives and found a three-factor model
to be of best fit, which the authors noted had strikingly similar factors to those in the IBQ-R
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(DeSantis, Harkins, Tronick, Kaplan, & Beeghly, 2011). A longitudinal study by Gartstein et al.
(2010) found the IBQ-R and behavioral observational measures (Lab-TAB) to track the
development of fear in infants from 4 to 12 months of age equally well, and to predict anxiety
symptoms in toddlerhood. Similarly, Gartstein and Marmion (2008) found statistically
significant correlations (r = .28) between IBQ-R fear and Lab-TAB fear, but not for positive
affectivity composites from both scales. Parade and Leerkes (2008) found few correlations
between IBQ-R subscales and observed fear and anger during lab tasks. Of the twelve reported
correlations between IBQ-R scales and behaviors observed during lab tasks, only the motherreported IBQ-R fear correlated with observed fear and anger, and father-rated IBQ-R approach
correlated negatively with observed fear.
Evidence linking IBQ-R to infant physiological reactivity has been difficult to establish.
Conradt and Ablow (2010) found no significant relationships between infant negative
temperament and infant heart rate, RSA, or resistance behaviors during the still-face paradigm.
Similarly, Conradt, Measelle, and Ablow (2013) found no significant relationships between IBQR temperament factors and infant RSA measured at five months. However, Conradt et al. (2013)
did find a positive correlation between RSA and IBQ-R scales of duration of orienting,
perceptual sensitivity, and vocal reactivity. Together, these studies indicate that the IBQ-R may
pick up infants’ negative emotionality better than it does positive emotionality.
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Parenting Behaviors

Measure/Coding Approach
Parenting behaviors were assessed during 10 and 12-month lab visits using a book
reading task, which was videotaped and coded as part of this study using the Parent-Child Early
Relational Assessment (PCERA; Appendix D; Clark, 1985). The PCERA is a 65-item coding
system used to analyze segments of videotaped parent-child interactions (Clark, 1985). Of the 65
items, 29 examine behaviors of parents. The Likert-type scale uses values from 1 to 5, with 5
always indicating the most positive score. Each item has its own unique anchors for each
possible rating to assist raters in identifying target behaviors. A sixth rating option (No
Response) is available for each item. Trained PCERA coders watch the segments of videotaped
parent-child interactions at least three times, each time coding 8-10 items.
Factor analytical work by Clark (1999) determined the existence of three parental
behavior factors on the PCERA: ‘parental positive affective involvement and verbalization’
(positive parenting), ‘parental negative affect and behavior,’ and ‘parental intrusiveness,
insensitivity, and inconsistency.’ Twenty-two of the 29 items evaluating parenting behavior were
found to load onto these three factors, leaving seven items unused. The current study utilized this
three-factor structure to evaluate parenting behavior. Previous work has shown high correlation
between the latter two parenting factors (r = .71; Clark, 1999) and they both conceptually
represent negative aspects of parenting theorized to undermine development. Due to this strong
correlation and to have this study’s methods more closely resemble the positive/negative
parenting dichotomy prevalent in developmental literature, the ‘parental negative affect and
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behavior’ and ‘parental intrusiveness, insensitivity, and inconsistency’ factors were planned to be
averaged to form a ‘negative parenting’ composite.
The positive parenting factor is comprised of the following items: expressed positive
affect, flat/unemotional tone of voice (reversed), depressed/withdrawn/apathetic mood
(reversed), enjoyment/pleasure, amount and quality of visual contact, amount of verbalizations,
quality of verbalizations, social initiative, structures and mediates environment, mirroring, and
creativity/resourcefulness. Parental negative affect and behavior is comprised of: angry/hostile
tone of voice, expressed negative affect, angry/hostile mood, displeasure, and contingent
responsivity to negative behavior. Parental intrusiveness, insensitivity, and inconsistency consists
of: amount of verbalization (reverse scored), structures and mediates the environment, anxious
mood, quality and amount of negative physical contact, insensitive/unresponsive to child’s cues,
rigidity, intrusiveness, and inconsistency/unpredictability. Factor loadings ranged from .39 to .83
(Clark, 1999). PCERA has demonstrated good internal consistency (Cronbach’s alphas ranging
from .86 to .91 for the three parenting composites), factorial validity, and moderate inter-rater
reliability, demonstrated with interclass correlations ranging from .63 to .88 (Clark, 1999).
Additionally, PCERA showed good discriminant validity between well-functioning and high-risk
mothers during interactions with their infants (Clark, Paulson, & Conlin, 1993). In the current
study, the parental positive affective involvement and verbalization factor showed excellent
internal consistency at the 10-month (α = 0.88) and 12-month time points (α = 0.92). The
parental negative affect and behavior factor also showed excellent internal consistency at the 10month (α = 0.93) and 12-month time points (α = 0.91), while the parental intrusiveness,
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insensitivity, and inconsistency factor demonstrated good internal consistency at the 10-month (α
= 0.82) and 12-month time points (α = 0.84) in the current sample.

Coder Training

As per the recommendations of the measure’s authors (Clark, 1999; Clark, Hyde, Essex,
& Klein, 1997) trained coders watched each video at least four times. First, they watched the
video to get an overview of parenting behaviors used during the book reading task. Then, they
watched the video three additional times, coding 8-10 variables each time until all 29 parental
behavioral codes were completed. Coders initially met with a graduate student on the research
team to watch and code example videos together. Next, coders were required to independently
code nine videos selected from the book reading task to show varied parental behaviors. Each
coder reached 80% reliability on these videos prior to being assigned additional videos. Coders
met with a master coder every other week to code randomly selected videos together to avoid
drift. In addition, particularly challenging videos were identified and co-coded with the master
coder. To minimize bias, each time point was coded by at least two different coders, and each
coder was assigned each participant at only one time point.
Fifty-five videos (approximately 20% of the videos) were double-coded across the 10and 12-month time points by a master coder to establish reliability. When infants were 10
months old, the Positive Affect and Involvement factor showed good inter-rater reliability (mean
interclass correlations (ICC) across items = .81; Weir, 2005). Interclass correlations for each of
the eleven parenting behaviors that comprise the Positive Affect and Involvement subscale are as
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follows: flat/unemotional tone of voice (reverse coded; ICC = .74), expressed positive affect
(ICC = .91), depressed/withdrawn/apathetic mood (reverse coded; ICC = .58),
enjoyment/pleasure (ICC = .91), amount and quality of visual contact with child (ICC = .76),
amount of verbalization (ICC = .75), quality of verbalizations (ICC = .80), social initiative (ICC
= .94), structures and mediates the environment (ICC = .84), mirroring (ICC = .81),
creativity/resourcefulness (ICC = .86; Clark, 1985; see Appendix D). The Parental Negative
Affect and Behavior factor showed high inter-rater reliability (mean ICC = .87). Individual items
loading onto the Parental Negative Affect and Behavior factor demonstrated the following
interclass correlations: angry/hostile tone of voice (ICC = .85), expressed negative affect (ICC =
.84), angry/hostile mood (ICC = .90), displeasure (ICC = .86), and contingent responsivity to
negative behavior (ICC = .91). Finally, the Parental Intrusiveness, Insensitivity, and
Inconsistency factor showed good interclass correlations on average (mean ICC = .77), which
consisted of the following individual items: anxious mood (ICC = .57), quality and amount of
negative physical contact (ICC = .72), amount of verbalization (reverse scored; ICC = .75),
structures/mediates environment (ICC = .84), parent reads/responds to child’s cues (ICC = .86),
rigidity (ICC = .89), intrusiveness (ICC = .89), and parental consistency/predictability (ICC =
.64).
At the 12-month time point, the Positive Affect and Involvement factor demonstrated
good inter-rater reliability (mean ICCs across items = .87). Interclass correlations for the
parenting behaviors comprising the Positive Affect and Involvement subscale were:
flat/unemotional tone of voice (reverse coded; ICC = .85), expressed positive affect (ICC = .85),
depressed/withdrawn/apathetic mood (reverse coded; ICC = .83), enjoyment/pleasure (ICC =
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.88), amount and quality of visual contact with child (ICC = .86), amount of verbalization (ICC =
.90), quality of verbalizations (ICC = .86), social initiative (ICC = .85), structures and mediates
the environment (ICC = .88), mirroring (ICC = .92), creativity/resourcefulness (ICC = .92). The
Parental Negative Affect and Behavior factor at 12 months also showed good inter-rater
reliability (mean ICC = .79), which consists of the following individual items: angry/hostile tone
of voice (ICC = .78), expressed negative affect (ICC = .79), angry/hostile mood (ICC = .71),
displeasure (ICC = .78), and contingent responsivity to negative behavior (ICC = .87). The
Parental Intrusiveness, Insensitivity, and Inconsistency factor showed high interclass correlations
(mean ICC = .84), which was comprised of the following items: anxious mood (ICC = .70),
quality and amount of negative physical contact (ICC = .90), amount of verbalization (reverse
scored; ICC = .90), structures/mediates environment (ICC = .88), parent reads/responds to
child’s cues (ICC = .91), rigidity (ICC = .88), intrusiveness (ICC = .91), and parental
consistency/predictability (ICC = .62).

Effortful Control

EC was measured in two ways: via a lab task (Snack Delay) and parent questionnaire
(Early Childhood Behavior Questionnaire). Toddlers participated in the Snack Delay task
(Appendix F) during the 18-month lab visit to measure EC. This task was originally created by
Kochanska, Murray, Jacques, Koenig, and Vandegeest (1996) and manualized in the Laboratory
Temperament Assessment Battery (Lab-TAB; Goldsmith & Rothbart, 1993). Although Lab-TAB
consists of 33 episodes used to measure seven distinct temperament characteristics, this study
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will only examine toddler’s performance on Snack Delay. During the Snack Delay task,
researchers instructed toddlers to place their hands flat on the table while an M&M is placed in
front of them with a clear cup covering it. They are instructed to refrain from eating the M&M
until the experimenter rings a bell, which happens in intervals of 10, 15, 20, 30, 40, and 60
seconds, respectively. The 40 and 60-second trials are not part of the original Lab-TAB
procedure, and were added to this study to prevent participants from reaching a premature ceiling
on EC performance. On each trial, experimenters lift the bell halfway through the time interval,
but wait to ring it until the trial time concludes. During the 60 second trial the bell is lifted at 20
seconds, set back down at 25 seconds, then lifted again at 40 seconds and held, unrung, until the
60-second mark. The experimenter codes the toddler’s ability to wait for the bell on a scale from
0 (child eats M&M prior to bell being lifted) to 4 (child eats M&M after experimenter rings bell;
See Appendix F for full scoring criteria). Scores across the six trials are averaged; higher scores
represent greater EC.
Previous research has shown Snack Delay to have adequate internal consistency (α =
0.75; Gagne, Van Hulle, Aksan, Essex, & Goldsmith, 2011); in the current sample Snack Delay
demonstrated excellent internal consistency (α = 0.89). The Snack Delay task has shown testretest reliability exceeding .80 (Espy, Bull, Kaiser, Martin, & Banet, 2008) and significantly
correlates with both parental and experimenter ratings of EC (Gagne et al., 2011). Lab-TAB
assessments of EC (including Snack Delay) have shown moderate trait stability from 22 to 45
months (Kochanska & Knaack, 2003). This is consistent with Rothbart and Derryberry’s (1981)
conceptualization of EC starting to emerge during the second year of life, and gaining stability
thereafter.
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A parent-reported measure of EC was also obtained at the 18-month time point by having
mothers fill out the Early Childhood Behavior Questionnaire (ECBQ; Appendix E; Putnam,
Gartstein, & Rothbart, 2006). This questionnaire is a widely-used measurement of toddler
temperament designed for children ages 18-36 months of age. The ECBQ consists of 201
questions, with response options being on a seven point Likert-type scale. The individual
questions load on to 18 scales, which in turn load onto three factors: Surgency/Extraversion, NA,
and EC (Putnam et al., 2006). The EC factor is comprised of the following scales: inhibitory
control (12 items), attentional shifting (12 items), low-intensity pleasure (11 items), cuddliness
(12 items), and attentional focusing (12 items). For the purposes of this study, only the EC factor
was examined. Internal consistency in the current sample was questionable (α = 0.60).
Putnam et al. (2006) found high internal consistency of the scales comprising the EC
factor across four time points. Of the twenty Cronbach’s alphas reported for these five scales
across four time points (18, 24, 30, and 36 months), eighteen were above .70, and the remaining
two were above .60. Cross-rater agreement on the EC factor for primary and secondary
caregivers across the four time points was moderately high (r = .35, p < .01) and six, twelve, and
eighteen-month longitudinal stability coefficients were all above .55.
For this study, the Snack Delay and ECBQ EC factor scores were initially expected to be
related, and they were to be averaged to create an EC composite factor score (Gagne et al., 2011;
Kochanska et al., 2000) However, due the lack of significant correlation among these two
measures of EC in the current sample (r = .04, p = .69), Snack Delay and ECBQ EC were
analyzed as separate outcomes.
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Covariates

Infant Sex

Numerous studies show child sex to affect levels of toddler EC measured during lab tasks
(Kochanska et al., 2000) and by adult raters (Eisenberg et al., 2003). One possible explanation
for the difference in EC scores is that girls mature faster than boys in the toddler stage of
development, leading to more developed neural structures underlying EC (Keenan & Shaw,
1997). However, some studies have found a lack of relationship between sex and EC. Rothbart et
al. (2003) found no relation between gender and the development of attentional mechanisms
thought to underlie EC in children 18-37 months old. A meta-analysis analyzing EC among
children 3 months – 13 years old concluded that sex differences in EC are both present and stable
across ages (Else-Quest, Hyde, Goldsmith, & Van Hulle, 2006). By compiling data from 189
studies, the authors found a large effect size (d = 1.01) of differences of EC scores, with girls
scoring higher on EC measures. Overall, the extant literature provides strong evidence to include
infant sex as a covariate in this study.

Cumulative Risk

Creating a composite of risk factors was selected for this study rather than examining risk
factors individually because composites more accurately represent the additive effects of
multiple adversities (Appleyard, Egeland, Van Dulmen, & Sroufe, 2005). However, one
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limitation of using this approach is the assumption that all risk factors carry equal weight.
Mothers were interviewed and filled out a demographic questionnaire during the 4-month visit
which assessed several risk factors. The following five risk factors were compiled into a
cumulative risk composite: maternal education less than high school, teenage motherhood (17-19
years at time of child’s birth), family below poverty level (income-to-needs ratio less than 1.0),
single motherhood, and current or past maternal depression (measured during the 4-month lab
visit using the Structured Clinical Interview for DSM-IV Axis I Disorders; SCID-I; First,
Spitzer, Gibbon, & Williams, 1997). Each present risk factor was assigned a point value of 1,
resulting in a possible cumulative risk score from 0 to 5. Thus, higher scores indicate higher
cumulative risk.

Procedure

Participants were recruited by distributing packets to a local OB/GYN office, posting
flyers in community locations, and calling families identified from birth announcements in the
local newspaper. Families who agreed to participate visited the lab when their child was 4, 10,
12, and 18 months of age. Participants were compensated $50 for the initial visit, $30 for each of
the 10 and 12 month visits, and $40 for the 18-month visit. The structure of the 4-month visit
was unique: the mother did not bring the infant with her, as the visit was geared toward assessing
maternal characteristics.
Each visit lasted approximately 75-120 minutes, with mother-child dyads going through
infant-specific tasks designed to measure a variety of parent and infant behaviors during the 10
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and 12-month visits and toddler-specific tasks during the 18-month visit. These tasks were
varied, ranging from interactive activities to completing questionnaires. Temperament
questionnaires were mailed to participants approximately two weeks before the 10, 12, and 18month visits, and mothers were instructed to bring them completed to the session. The book
reading task used to evaluate parenting in this study was completed during the 10 and 12-month
visits. This task consists of parents reading an age-appropriate book to their infants for
approximately 3-5 minutes. The average length of time parents spent on this was 222.4 seconds
during the 10-month visit (SD = 72.0) and 156.1 seconds (SD = 54.3) at the 12-month time point.
The difference in the average amount of time spent on the book reading task at these two time
points is due to mothers being given a longer book to read to their infants during the 10-month
visit than during the 12-month session. Since this task is preceded by approximately an hour of
other laboratory activities, including emotional challenges (e.g., Still Face procedure; Tronick,
Als, Adamson, Wise, & Brazelton, 1978) and tasks that assess attention, it was placed at this
time within the visit to have mothers engage in a parent-child interaction task at a point when
infants may be tired and more fussy/difficult. Specifically, parents were instructed to “read a
short book to ____________. The book has both pictures and words and it should only take you
a few minutes to read.” The Snack Delay procedure was conducted during the 18-month visit
using M&M candies as the stimulus.

CHAPTER 3
RESULTS

Missing Data

As is typical in longitudinal studies, some participants missed lab visits at each time
point, resulting in missing data (15.6% at 10 months, 20.1% at 12 months, and 29.8% at 18
months). All data were analyzed for patterns of missing data using Little’s MCAR test (Little,
1988). The test was non-significant, indicating that the data are missing completely at random (χ2
[194] = 208.38, p = .23). Multiple imputation (Rubin, 1987) was used to estimate missing data,
which is a procedure that estimates values of missing cells based on observed variance within
and between subjects. Using multiple imputation rather than ad hoc procedures like listwise or
pairwise deletion helped preserve power in this study by maintaining the necessary number of
participants to observe small to medium effect sizes (King, Honaker, Joseph, & Scheve, 2001).
While some researchers suggest taking the average of five imputations is sufficient (Rubin,
1987), others suggest that the average of as many as 20 imputations are necessary to preserve
statistical power (Schafer & Graham, 2002).
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The appropriate number of imputations for this study was determined by using guidelines
from Bodner (2008), which computes the number of imputations necessary by calculating the
proportion of missing data. As an example, if the fraction of missing information for a particular
parameter in a data set (λ) is .05, four imputations are necessary to achieve a 95% confidence
interval in the imputed values. In contrast, if λ = .30, 36 imputations are necessary to achieve the
same level of confidence. The fraction of missing data in the current study (λ = .20) suggests that
23 imputations are necessary to achieve a 95% confidence level of imputed values (Bodner,
2008).

Preliminary Analyses

Prior to running primary analyses, all variables were examined visually and statistically
for outliers, skew, and kurtosis. Tests of normality were run in SPSS and scatter plots,
histograms, and graphs were examined. A total of three outliers were identified with z-scores
larger than 3.0, and these were winsorized to have a z-score value of 3.0. Several significantly
skewed variables were identified (defined as a z-score of +/- 2.00, computed by dividing skew by
the standard error of skew). Parenting variables representing negative aspects of parenting
(Parental Negative Affect and Behavior and Parental Intrusiveness, Insensitivity, and
Inconsistency) at 10 and 12 months and Snack Delay scores at 18 months were positively
skewed, and were subsequently transformed to reduce skew using a logarithmic transformation
(Tabachnick & Fiddell, 2007). See Table 1 for descriptive statistics of primary study variables.
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Following transformations, all variables were z-scored and correlations among variables
were examined (see Table 2 for zero-order correlations amongst all variables). Given the
significant correlations between infant NA at 10 and 12 months (r = .81, p < .001), an infant NA
composite was created by averaging scores at 10 and 12 months. A positive parenting composite
was created by averaging the PCERA Parental Positive Affective Involvement and Verbalization
factors across 10 and 12 months, which were correlated (r = .48, p < .001). All correlations
among negative parenting factors were significant at the p < .05 level with the exception of
Parental Negative Affect and Behavior at 12 months with Parental Intrusiveness, Insensitivity,
and Inconsistency at 10 months (correlations ranged from r = .14 (n.s.) to r = .68, p < .001; see
Table 2).Therefore, Parental Negative Affect and Behavior at 10 and 12 months and Parental
Intrusiveness, Insensitivity, and Inconsistency at 10 and 12 months were averaged to create a
negative parenting composite. Although it was stipulated that Snack Delay and ECBQ EC would
be correlated, the lack of significant correlation between them (r = .04, p = .69) indicated that
each variable should be examined as a distinct outcome, rather than creating an EC composite.
Furthermore, two interaction terms were created by multiplying infant NA by positive and
negative parenting variables. Table 3 contains correlations between all variables following
transformations and the creation of infant NA, positive parenting, and negative parenting
composites.
Several significant correlations emerged. Infant sex (higher value indicates male sex) was
positively correlated with the negative parenting composite (r = .18, p = .03) and negatively with
the ECBQ EC score (r = -.29, p = .002). Cumulative risk showed significant correlations with
infant NA (r = .31, p < .001), positive parenting (r = -.17, p = .04), and Snack Delay (r = -.24, p
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Table 1. Descriptive Statistics of Primary Study Variables.
Standard
Mean1
Deviation1
Skew1
Kurtosis1
Skew2
Kurtosis2
Variable
Covariates
Infant Sex
1.47
0.50
0.12
-2.01
Cumulative Risk
0.87
0.88
0.72
-0.07
0.64
-0.43
Infant Negative Affect 10mo
5.75
2.68
0.38
-0.13
Infant Negative Affect 12mo
5.80
2.73
0.03
0.13
3
Infant Negative Affect Composite
5.86
2.59
0.14
-0.13
Positive Parenting 10mo
3.90
0.54
-0.20
-0.59
Positive Parenting 12mo
4.13
0.68
-0.81
0.21
Positive Parenting Composite3
3.99
0.55
-0.40
-0.54
1.54
0.65
1.72
3.87
0.80
-0.13
Parental Neg Affect and Behavior 10mo
1.34
0.46
1.29
1.28
0.85
-0.57
Parental Neg Affect and Behavior 12mo
Parental Int, Ins, and Inc 10mo
1.76
0.46
0.63
0.20
0.03
-0.54
Parental Int, Ins, and Inc 12mo
1.49
0.48
1.47
2.11
0.77
0.11
Negative Parenting Composite3
0.17
0.11
1.08
1.27
0.96
0.69
ECBQ Effortful Control 18mo
4.10
0.51
0.02
0.10
Snack Delay 18mo
0.78
1.05
1.62
1.87
0.91
-0.28
1
2
3
Note. Values based on original, pre-transformed data (n = 167); Values based on transformed data; Composite values reflect
averages of variables (log transformed if necessary)
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Table 3. Correlations Among Study Variables (with composite variables)
1
2
3
1. Infant sex
2. Cumulative Risk
.05
3. Infant NA (10/12mo composite)
-.07
.31**
4. Positive Parenting (10/12mo composite)
.06
-.17* -.26**
5. Negative Parenting (10/12mo composite)
.18*
.08
.26**
6. ECBQ Effortful Control (18mo)
-.29**
.04
.05
7. Snack Delay (18mo)
-.14
-.24*
-.06
+

4

5

6

7

-.62**
.04
.18+

-.07
-.15

.04

-

Trending at p < .10; *Significant at p < .05; **Significant at p < .01
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= .02). Infant NA was negatively correlated with positive parenting (r = -.26, p = .002) and
positively correlated with negative parenting (r = .26, p = .001). Positive parenting was
negatively correlated with negative parenting (r = -.62, p < .001) and showed a trend-level
relationship with Snack Delay (r = .18, p = .08).

Primary Analyses

Initial hypothesis testing was done using hierarchical linear regression modeling using
SPSS version 22. Both covariates (infant sex and cumulative risk) were entered in the first step,
infant NA, positive parenting, and negative parenting were entered in the second step, and
interactions between infant NA and both parenting variables were entered in the third step. Two
separate analyses were conducted, one with ECBQ EC and one with Snack Delay serving as
outcomes.
Hypotheses 1, 2, and 3 tested direct effects of parenting during infancy and infant NA on
levels of EC in toddlerhood. Hypotheses 4 and 5 were evaluated by examining the interactions
between parenting and infant NA to determine if NA acts as a moderator on the link between
parenting and toddler EC. A unique moderation term was tested for each hypothesis, computed
by multiplying infant NA by the parenting variable being tested. It was planned that if this model
showed a statistically significant effect of the interaction term, simple slopes at one standard
deviation above and below the mean NA score would be analyzed. Each slope tests the effects of
parenting (positive parenting for Hypothesis 4, negative parenting for Hypothesis 5) at +/- two
standard deviations from the sample mean parenting scores. This would create two simple slopes
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for each analysis, comparing the effects of parenting on infants high and low on NA. When
looking at the effects of positive parenting (Hypothesis 4), the differential susceptibility
hypothesis predicts that for infants low on NA the slope will be flat and non-significant,
indicating that positive parenting does not meaningfully impact the development of EC for
infants low on NA. The slope for infants high on NA was expected to have a significant, positive
slope (see Figure 1). When examining the effects of negative parenting (Hypothesis 5), the slope
for infants low on NA was expected to be flat, but the slope for infants high on NA should have
had a significant negative slope, indicating that infants high in NA are ‘worse off’ when negative
parenting is present and ‘better off’ when it is absent (see Figure 2).
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Following analysis of simple slopes, interactions were planned to be examined visually to
determine if the slopes for infants high and low on NA intersect each other. To test whether the
differential susceptibility or the diathesis-stress models are supported by the data, it was planned
that the effects of high levels of positive parenting and low levels of negative parenting would be
compared for children high and low on NA. If EC scores are higher for children high in NA in
both of the previously mentioned cases, the evidence would suggest that parenting is affecting
these children ‘for better’ as well as ‘for worse’. If so, this would provide evidence for
differential susceptibility. If children high in NA have lower EC than their low-NA counterparts
regardless of parenting, this would provide support for the diathesis-stress model.
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Regardless of whether the simple slopes are as predicted or not, a follow-up analysis
outlined by Roisman and colleagues (2012) was planned for significant interactions to determine
if the NA x Parenting effect better fits the differential susceptibility or diathesis-stress model.
Interactions between parenting and infant NA were to be probed using a regions of significance
test (Preacher, Curran, & Bauer, 2006). This test can determine at what levels of positive
parenting infant NA predicts toddler EC. If the association between infant NA and EC is
significant at both the high and low ends of positive parenting (within the conventional range of
+/- two standard deviations of the mean positive parenting score), support for the differential
susceptibility hypothesis would be found. If this association is found only at the low but not high
end of positive parenting, the diathesis-stress theory would be supported. The same procedure
was conducted to analyze the interactive effects of negative parenting and infant NA on the
development of toddler EC.
The final proposed test of the differential susceptibility model was to calculate a
proportion of the interaction index using formulas created by Roisman et al. (2012). This index
computes the ratio of individuals who are ‘for better’ and ‘for worse’ when infant NA is plotted
at +/- 1 SD above and below its mean, and parenting is plotted at +/- 2 SDs above and below its
mean. Differential susceptibility presumes that approximately equal proportions of infants high
in NA will be affected by high and low levels of positive and negative parenting. Therefore, the
proportion of the interaction variable accounted for by infants in the ‘better off’ and ‘worse off’
conditions should be approximately equal. Proportion of interaction values close to 0.50 suggest
strong evidence for differential susceptibility, and values closer to 0.0 suggest evidence of
diathesis stress. Guidelines established by Roisman et al. (2012) suggest that if only 16% of
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cases fall above where the regression lines intersect, evidence for differential susceptibility is
questionable. If less than 2% of cases fall above this intersection, this would be strong evidence
against differential susceptibility. Both the regions of significance and proportion of interaction
tests can be conducted using online software (http://www.yourpersonality.net/interaction/ros.pl).
See Tables 4 and 5 for regression coefficients for all variables. The only significant
predictor of EC as measured by the ECBQ was infant sex (B = -0.62, p = .003), which indicates
that boys had lower EC scores than girls. Contrary to hypotheses, none of the other variables
were significantly associated with ECBQ EC at 18 months, nor were the interactions between
infant NA and positive and negative parenting (see Table 4). No variables were significantly
related to Snack Delay, with the exception of cumulative risk (B = -0.24, p = .048; See Table 5),
which suggests that higher levels of cumulative risk are associated with poorer performance on
the Snack Delay task. All interactions were probed using the region of significance test as
recommended by Roisman and colleagues (2012) at +/- 1 standard deviation of the moderator
variable (see Figures 3-6 for graphs of these interactions). However, because none of the
interactions between infant NA and parenting composites were significant with either ECBQ EC
or Snack Delay as outcomes within +/- 2 standard deviations of parenting variables, neither
upper nor lower bounds of regions of significance are available, nor was the proportion of
interaction index computed.

Table 4. Regression Analysis with ECBQ EC as outcome
Variable

B

SE B

t-value

(Constant)
Infant Sex
Cumulative Risk

.89
-.59
.07

.28
.17
.13

3.23**
-3.42**
0.51

Step 1

Step 2

∆R2
.10

.01
(Constant)
Infant Sex
Cumulative Risk
Infant NA 10/12mo
Positive Parenting 10/12mo
Negative Parenting 10/12mo

0.93
-.62
.07
.04
.11
.06

.29
.18
.13
.10
.13
.16

3.24**
-3.31**
0.53
0.40
0.91
0.36

Step 3
(Constant)
.83
.29
Infant Sex
-.57
.19
Cumulative Risk
.09
.13
Infant NA 10/12mo
.07
.10
Positive Parenting 10/12mo
.13
.12
Negative Parenting 10/12mo
-.02
.16
Infant NA x Positive Parenting
.03
.10
Infant NA x Negative Parenting
.21
.14
+
Note. Trending at p < .10; *Significant at p < .05; **Significant at p < .01

.03
2.83**
-3.10**
0.74
0.66
1.08
-0.11
0.30
1.49
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Table 5. Regression Analysis with Snack Delay as outcome
Variable
B
SE B
Step 1
(Constant)
.19
.33
Infant Sex
-.19
.21
Cumulative Risk
-.25
.13
Step 2
(Constant)
.23
.35
Infant Sex
-.21
.23
Cumulative Risk
-.23
.13
Infant NA 10/12mo
.01
.10
Positive Parenting 10/12mo
.20
.15
Negative Parenting 10/12mo
-.03
.17
Step 3
(Constant)
.30
.35
Infant Sex
-.24
.22
Cumulative Risk
-.24
.12
Infant NA 10/12mo
-.01
.10
Positive Parenting 10/12mo
.19
.15
Negative Parenting 10/12mo
.01
.17
Infant NA x Positive Parenting
.01
.12
Infant NA x Negative Parenting
-.11
.15
+
Note. Trending at p < .10; *Significant at p < .05; **Significant at p < .01

t-value

∆R2
.08

0.59
-0.91
-2.02*
.03
0.65
-0.94
-1.81+
0.07
1.29
-0.20
.01
0.86
-1.07
-2.00*
-0.05
1.24
0.04
0.09
-0.71
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PCERA Factor Structure Analyses

Confirmatory factor analysis were planned to ensure the two-factor solution for PCERA
utilized in this study is a good fit for the current data. It was planned that if the root mean square
error of approximation (RMSEA) is below .06, the model would be deemed a good fit (Hu &
Bentner, 1999). If not, exploratory factor analyses would be conducted to identify a model with
better fit. Models with one, two, and three factors would be ran, and confirmatory factor analysis
were to be applied to each of these models to identify the one with best fit. Subsequently,
primary analyses would be re-run using the newly identified parenting factors using the
procedures listed above.
Confirmatory factor analyses for the two-factor model of parenting indicated a poor fit at
10 months: Comparative Fit Index (CFI) = 0.781, Tucker-Lewis Index (TLI) = 0.754, RMSEA =
0.121, and Standardized Root Mean Square Residual (SRMR) = 0.112 and at 12 months: CFI =
0.754, TLI = 0.725, RMSEA = 0.135, and SRMR = 0.122. Consequently, one-factor, two-factor,
and three-factor models of PCERA items were identified and evaluated for fit with this study’s
data at 10 and 12 months.
A one-factor measure of parenting was created using 27 of the 29 available PCERA
items. Items 10 (hypomanic mood) and 29 (behavioral disturbances) were excluded due to their
lack or variance in this sample. A one-factor solution produced poor fit at both 10-month (CFI =
0.579, TLI = 0.544, RMSEA = 0.157, and SRMR = 0.131 and 12-month (CFI = 0.523, TLI =
0.484, RMSEA = 0.175, and SRMR = 0.180) time points. A two-factor solution was created
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using principal axis factoring with a varimax rotated solution. These methods were specifically
selected due to their demonstrated robustness despite violated assumptions of normality, such as
was the case in our dataset (Chou & Bentler, 1995). The initial 2-factor rotated solution
generated by SPSS used all items with factor loadings of .40 or higher, which included all
entered variables except for item 8 (presence of parental anxiety; See Table 6 for initial factor
structure and factor loadings). Next, the initial solution was examined for inconsistencies and
several modifications were made to factor structure to better adhere to the positive/negative
parenting dichotomy.
In the final 2-factor solution, Factor 1 reflected aspects of positive parenting (items 2, 3,
4, 7, 9, 12, 13, 15, 16, 17, 18, 19, 21, 22, 23, 24, 25, 26, and 28) and factor 2 consisted of items
reflecting negative parenting (items 1, 3, 5, 6, 11, 14, 20, 22, 25, and 27; See Table 7 for final 2factor solution factor loadings). As with the 1-factor model, items 10 and 29 were excluded from
analysis. Items 3, 22, and 25 were cross-loaded onto both factors because higher values reflected
the presence of positive parenting behaviors and low values reflected the presence of negative
parenting behaviors. This revised two-factor model of parenting showed better fit than for the 1factor model at 10 months (CFI = 0.793, TLI = 0.772, RMSEA = 0.114, and SRMR = 0.101) and
12 months (CFI = 0.728, TLI = 0.700, RMSEA = 0.137, and SRMR = 0.135).
In lieu of conducting exploratory factor analyses to identify a potential 3-factor structure
of PCERA, the 3-factor model proposed by Clark (1999) was used, which consists of Parental
Positive Affective Involvement and Verbalization (factor 1), Parental Negative Affect and
Behavior (factor 2), and Parental Intrusiveness, Insensitivity, and Inconsistency (factor 3).
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Table 6: Initial PCERA 2-factor solution derived from exploratory factor analysis
Item
2. Expressive tone of voice
3. Warm, kind tone of voice
4. Expressed positive affect
7. Depressed/withdrawn mood
9. Enthusiastic/animated
12. Enjoyment/pleasure
13. Positive physical contact
15. Visual contact
16. Amount of verbalization
17. Quality of verbalization
18. Social initiative
19. Contingent responsivity to positive/age
appropriate behavior
21. Structures and mediates environment
22. Reads cues and responds
sensitively/appropriately
23. Connectedness
24. Mirroring
26. Creativity
28. Consistency/predictability
1. Angry, hostile tone of voice
5. Expressed negative affect
6. Angry, hostile mood
11. Displeasure, disapproval, criticism
14. Negative physical contact
20. Contingent responsivity to negative behavior
25. Flexibility/Rigidity
27. Intrusiveness

Factor 1
Loading
.67
.23
.87
.68
.93
.91
.77
.90
.71
.58
.71
.60

Factor 2
Loading

.68
.47

.34
.54

.70
.63
.79
.81

.39
.30

.31

.34
.38

1.00
.94
.97
.86
.70
.80
.83
.74
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Table 7: Modified PCERA 2-factor solution
Item
2. Expressive tone of voice
3. Warm, kind tone of voice
4. Expressed positive affect
7. Depressed/withdrawn mood
9. Enthusiastic/animated
12. Enjoyment/pleasure
13. Positive physical contact
15. Visual contact
16. Amount of verbalization
17. Quality of verbalization
18. Social initiative
19. Contingent responsivity to positive/age
appropriate behavior
21. Structures and mediates environment
22. Reads cues and responds
sensitively/appropriately
23. Connectedness
24. Mirroring
25. Flexibility/Rigidity
26. Creativity
28. Consistency/predictability
1. Angry, hostile tone of voice
5. Expressed negative affect
6. Angry, hostile mood
11. Displeasure, disapproval, criticism
14. Negative physical contact
20. Contingent responsivity to negative behavior
27. Intrusiveness

Factor 1
Loading
.64
.25
.85
.66
.91
.89
.75
.87
.69
.81
.69
.86
.90
.58
.95
.83
.20
.76
.78

Factor 2
Loading
.28

.41

.65

1.00
.96
.98
.87
.72
.80
.75
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Confirmatory factor analysis showed better fit for the three-factor model than for any of the
previously tested models at 10 months (CFI = 0.836, TLI = 0.815, RMSEA = 0.105, and SRMR
= 0.088) and at 12 months (CFI = 0.828, TLI = 0.806, RMSEA = 0.113, and SRMR = 0.102).
Although all fit indexes were outside of parameters suggesting good model fit (Hu & Bentler,
1999), all analyses in the current study were re-ran with the three-factor model of parenting
suggested by Clark (1999).

Data Re-Analyses

See Table 8 for descriptive statistics for all variables pre-transformation used in the data
re-analysis, which includes the 3-factor parenting structure used in the re-analysis of the data.
Three outliers (defined by z-score larger than 3.0) were identified and winsorized to have a zscore of 3.0. Table 9 contains correlations amongst all variables used in the data re-analysis.
Hierarchical linear regression was conducted in a similar manner described previously, with
infant sex and cumulative risk entered as covariates in step 1, infant NA, positive parenting,
Parental Negative Affect and Behavior, and Parental Intrusiveness, Insensitivity, and
Inconsistency entered in Step 2, and interactions between each of the three parenting composites
and infant NA entered in step 3. See Tables 10 and 11 for regression coefficients of all variables
for ECBQ EC and Snack Delay as outcome variables, respectively.
When examining EBCQ EC as the outcome, infant sex emerged as the only significant
predictor of ECBQ EC at 18 months (B = -0.57, p = .01), indicating that boys have lower levels
of EC. None of the interactions between infant NA and the three parenting variables were

64
Table 8. Descriptive Statistics of Primary Study Variables for data re-analysis
Standard
Mean1
Deviation1
Skew1
Kurtosis1
Skew2
Kurtosis2
Variable
Covariates
Infant Sex
1.47
0.50
0.11
-2.01
Cumulative Risk
0.87
0.88
0.72
-0.07
Infant Negative Affect 10mo
5.75
2.68
0.38
-0.13
Infant Negative Affect 12mo
5.80
2.73
0.03
0.13
3
Infant Negative Affect Composite
5.86
2.59
0.14
-0.13
Positive Parenting 10mo
3.90
0.54
-0.20
-0.59
Positive Parenting 12mo
4.13
0.68
-0.81
0.21
Positive Parenting Composite3
3.99
0.55
-0.40
-0.54
1.54
0.65
1.72
3.87
0.80
-0.13
Parental Neg Affect and Behavior 10mo
1.34
0.46
1.29
1.28
0.85
-0.57
Parental Neg Affect and Behavior 12mo
3
Parental Neg Affect and Beh Composite
0.13
0.13
1.33
2.45
1.02
0.86
Parental Int, Ins, and Inc 10mo
1.76
0.46
0.63
0.20
0.03
-0.54
Parental Int, Ins, and Inc 12mo
1.49
0.48
1.47
2.11
0.77
0.11
3
Parental Int, Ins, and Inc Composite
0.20
0.11
0.57
-0.17
ECBQ Effortful Control 18mo
4.10
0.51
0.02
0.10
Snack Delay 18mo
0.78
1.05
1.62
1.87
0.91
-0.28
Note. 1Values based on original, pre-transformed data (n = 167); 2Values based on transformed data; 3Composite values reflect
averages of log transformed (if necessary) variables
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Table 9. Correlations Among Study Variables for data re-analysis
1
1. Infant Sex

3

4

5

6

7

.05

-

3. Infant NA (10/12mo composite)

-.07

.31**

4. Positive Parenting (10/12mo composite)

.06

-.17*

5. Parental Neg Affect and Behavior (10/12mo composite)

.20*

.03

.20*

-.40**

-

6. Parental Int, Ins, and Inc (10/12mo composite)

.13

.11

.28**

-.75**

.66**

-

-.29**

.41

.05

.04

-.02

-.10

-

-.06

+

-.13

-.14

.04

8. Snack Delay (18mo)

8

-

2. Cumulative Risk

7. ECBQ Effortful Control (18mo)
+

2

-.14

-.24*

-.26**

-

.18

-

Trending at p < .10; *Significant at p < .05; **Significant at p < .01
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Table 10. Regression Re-Analysis with ECBQ EC as outcome
Variable
B
SE B
Step 1
(Constant)
.83
.31
Infant Sex
-.54
.19
Cumulative Risk
.06
.12
Step 2
(Constant)
.86
.32
Infant Sex
-.56
.20
Cumulative Risk
.07
.12
Infant NA 10/12mo
.04
.10
Positive Parenting 10/12mo
.01
.17
Parental Neg Affect and Beh 10/12mo
.14
.15
Parental Int, Ins, and Inc 10/12mo
-.14
.20
Step 3
(Constant)
.76
.32
Infant Sex
-.52
.19
Cumulative Risk
.09
.12
Infant NA 10/12mo
.07
.10
Positive Parenting 10/12mo
.04
.17
Parental Neg Affect and Beh 10/12mo
.09
.16
Parental Int, Ins, and Inc 10/12mo
-.15
.19
Infant NA x Positive Parenting
.06
.15
Infant NA x Parental Neg Affect and Beh
.11
.16
Infant NA x Parental Int, Ins, and Inc
.14
.22
+
Note. Trending at p < .10; *Significant at p < .05; **Significant at p < .01

t-value

∆R2
.10

2.70**
-2.84**
0.52
.02
2.69*
-2.84**
0.56
0.39
0.06
0.92
-0.69
.03
2.38*
-2.69*
0.81
0.71
0.24
0.57
-0.77
0.41
0.66
0.64
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Table 11. Regression Re-Analysis with Snack Delay as outcome
Variable

B

SE B

t-value

(Constant)
Infant Sex
Cumulative Risk

.05
-.10
-.25

.31
.20
.13

0.17
-0.52
-1.93+

Step 1

Step 2

∆R2
.06

.07
(Constant)
Infant Sex
Cumulative Risk
Infant NA 10/12mo
Positive Parenting 10/12mo
Parental Neg Affect and Beh 10/12mo
Parental Int, Ins, and Inc 10/12mo

.16
-.17
-.21
-.01
.31
.00
.13

.30
.19
.13
.13
.20
.16
.23

0.54
-0.92
-1.65
0.06
1.52
-0.02
0.58

Step 3
0.65
-0.95
-1.95+
-0.29
1.74+
-0.33
0.94
-1.68
1.48
-2.28*
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(Constant)
.19
.30
Infant Sex
-.18
.19
Cumulative Risk
-.25
.13
Infant NA 10/12mo
-.04
.13
Positive Parenting 10/12mo
.34
.19
Parental Neg Affect and Beh 10/12mo
-.05
.15
Parental Int, Ins, and Inc 10/12mo
.21
.22
Infant NA x Positive Parenting
-.30
.18
Infant NA x Parental Neg Affect and Beh
.27
.18
Infant NA x Parental Int, Ins, and Inc
-.59
.26
+
Note. Trending at p < .10; *Significant at p < .05; **Significant at p < .01

.11
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significant (see Table 10 and Figures 7-9). With Snack Delay as the outcome, trend-level
relationships were observed between cumulative risk and Snack Delay (B = -0.25, p = .06) and
positive parenting and Snack Delay (B = 0.34, p = .09). These relationships indicate that having
been exposed to higher levels of cumulative risk is negatively associated with Snack Delay
performance, while higher levels of positive parenting predict higher scores on Snack Delay. Of
the three interactions tested, one significant interaction was observed between infant NA and
Parental Intrusiveness, Insensitivity, and Inconsistency (B = -0.59, p = .03; see Table 11 for
regression coefficients and Figures 10-12 for graphs of the interactions). Simple slopes
computed at one standard deviation above and below average infant NA indicate that
Intrusiveness, Insensitivity, and Inconsistency has a significant impact on infants with low NA
(B = 0.80, t(171) = 2.63, p < .01), but not for infants with high NA (B = -0.39, t(171) = 1.33, p =
.19). These slopes are contrary to the differential susceptibility hypothesis, and suggest that being
exposed to intrusive, insensitive, and inconsistent parenting is associated with better performance
on Snack Delay for infants who display low NA, while it has no significant effect for those who
display high NA. As in the original data analysis, the proportion of interaction index and
upper/lower bounds of regions of significance were not computed due to the lack of significant
interactions resembling the differential susceptibility or diathesis stress models. As such, none of
the analyses conducted in the current study show evidence of infant NA being a marker of
diathesis stress or differential susceptibility to parenting.
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CHAPTER 4
DISCUSSION

The goals of the current study were twofold. The first goal was to evaluate the direct
impact that infant sex, maternal cumulative risk, infant NA, and positive and negative parenting
have on EC at 18 months of age. Second, this study aimed to test the differential susceptibility
hypothesis by evaluating whether positive and negative parenting impact infants with high and
low NA differently on EC at 18 months of age. Specifically, the differential susceptibility
hypothesis predicts that infants with low levels of NA would not be impacted by high or low
levels of positive and negative parenting on subsequent levels of EC at 18 months of age.
Conversely, infants with high levels of NA were predicted to be significantly impacted by
parenting behaviors, such that exposure to low levels of negative parenting and/or high levels of
positive parenting would result in higher levels of EC at 18 months, while exposure to high
levels of negative parenting and/or low levels of positive parenting would lead to compromised
EC at 18 months of age. Previous work has identified emerging EC to be linked to later EC and
other forms of self-regulation (Bridgett et al., 2015; Kochanska et al., 2000), low levels of which
have subsequently been linked to a variety of problems across the lifespan including poor social
functioning, low academic performance, violence, obesity, and psychopathology (Belsky et al.,
2007; Bridgett et al., 2015; Eisenberg et al., 2004; Eisenberg et al., 2010; Eisenberg, Sadovsky,
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et al., 2005; Fosco et al., 2012; Graziano et al., 2010; Newman et al., 1997; Valiente et al., 2007;
Valiente et al., 2008). Given the substantial impact of EC on later functioning, it is crucial to
study factors contributing to its early development.
Much of the extant literature on EC has established direct links between infant sex,
cumulative risk, parenting behaviors, and early NA on subsequent levels of EC. However, the
majority of studies examine EC and/or other forms of self-regulation at later time points than
evaluated in this study. Similarly, despite the proliferation of research examining the differential
susceptibility hypothesis in recent years (see Slagt, Dubas, Dekovik et al., 2016 for a review), the
overwhelming majority of studies examine developmental outcomes in preschool, school-aged,
and adolescent populations. Additionally, most studies measure the impact of either positive or
negative parenting, but not both (Slagt, Dubas, Dekovik, et al., 2016). Only four studies have
examined difficult temperament as a marker of differential susceptibility to the impact of
parenting behaviors on EC/SR in young children (Cipriano & Stifter, 2010; Feldman et al., 1999;
Kim & Kochanska, 2012; Poehlmann et al., 2011). Among these four studies, a number of
methodological problems exist (e.g. small sample sizes, lack of analyses beyond correlations).
Additionally, the earliest age at which EC/SR was examined among these four existing studies
was 24 months of age.
Given this state of the literature, the current study investigated factors contributing to EC
at a time point early in its development, at 18 months of age. To address the limitations in
previous literature, the current study assessed direct predictors of early EC and evaluated the
applicability of the differential susceptibility hypothesis as it relates to EC using a longitudinal
study design and utilizing established measures of parenting and temperament at multiple time
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points. As such, this was the first study to evaluate infant NA as a marker of differential
susceptibility to both positive and negative parenting on EC as the outcome at 18 months of age.
Results indicated that being male and having higher cumulative risk have significant negative
impacts on EC at age 18 months, positive parenting may positively impact early levels of EC,
while infant NA and negative parenting have no measurable impact. Our analyses found no
support for the differential susceptibility hypothesis, with all but one of the tested interactions
between infant NA and parenting being non-significant. One significant interaction between
infant NA and parenting was identified; however, simple slope analysis indicated that only
infants with low NA were significantly impacted by intrusive, insensitive, and inconsistent
parenting, with higher levels of this parenting behavior related to higher EC. Additionally, our
analyses indicated that behavioral and parent-report measures of EC were not significantly
related to each other at 18 months. These findings are discussed in detail in the following
sections.
Preliminary Study Findings

As expected, parental reports of infant NA showed consistency between 10 and 12
months of age, which allowed for a creation of an infant NA composite. Continuity of
temperament has been frequently observed in previous literature, which typically finds high
levels of stability of temperament traits across time (Bornstein et al., 2015; Bridgett et al., 2009;
Putnam et al., 2006).
It was unexpected that the parent-report and the behavioral measure of EC at 18 months
were unrelated, which precluded the formation of an EC composite. Findings regarding the
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relatedness of parent-report and behavioral measures of EC typically report moderate
correlations in the literature (Gagne et al., 2011; Gagne, Miller, & Goldsmith, 2013; Karreman,
van Tuijl, van Aken, & Dekovic, 2008; Kochanska, et al., 1996; Kochanska et al., 2000).
However, temperament literature in general frequently shows a lack of relatedness between
parent-rated and observed measures of the “same” temperament traits (Cipriano & Stifter, 2010;
Durbin, Hayden, Klein, & Olino, 2007; Majdandzic & van den Boom, 2007; Mangelsdorf,
Schoppe, & Buur, 2000; Saudino & Cherny, 2001; Saudino, Wertz, Gagne, & Chawla, 2004).
Rothbart and Goldsmith (1985) suggested that strong relationships between parent-report and
observational measures of temperament should not be expected, as each measure evaluates
different components of temperament, and each has its pros and cons. For example, parental
ratings of child temperament may offer insights of children’s temperament across contexts, but
are subject to positive and negative bias (Majandzic & van den Boom, 2007), while concerns of
ecological validity arise with observational measures (Rothbart & Goldsmith, 1985). It may also
be that the immaturity of EC at 18 months made it more difficult to accurately measure this
construct, with low internal consistency on the EC factor of the ECBQ and the lack of correlation
between ECBQ EC and Snack Delay providing some evidence of these difficulties. It is also
important to note that Snack Delay scores were, on average, very low (M = 0.78 on a scale
ranging from 0 to 4), which indicates that the task exhibited a floor effect. The finding that
participants, on average, ate the stimulus candy prior to the halfway point of each trial provides
support for the immaturity of EC at this age. Consequently, all analyses were run with ECBQ EC
and Snack Delay as separate outcomes.
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Parenting behaviors across the 10 and 12-month time were generally stable. Positive
parenting at 10 months demonstrated a significant correlation to positive parenting at 12 months.
Similarly, Parental Negative Affect and Behavior demonstrated stability across 10 and 12
months, as did Parental Intrusiveness, Insensitivity, and Inconsistency. However, it should be
noted that correlations were stronger between the two negative parenting factors at each time
point than among the same negative parenting factor across the 10- and 12-month time points.
This was unexpected, and the lower correlations between the same parenting factors across time
points may have occurred because infants undergo significant development between the 10- and
12-month visits. In addition to becoming more mobile, infants also increase in their average
levels of negative affectivity (Gartstein & Rothbart, 2003), which makes it more difficult for
parents to manage them during the book reading task used in this study. It is also notable that
Parental Intrusiveness, Insensitivity, and Inconsistency at 10 months of age was not significantly
related to Parental Negative Affect and Behavior at 12 months. This suggests that the two aspects
of negative parenting reflected in these two PCERA factors are less related than originally
anticipated at the outset of this study.
As part of the current investigation, the factor structure of PCERA was examined to
determine whether a one-, two-, or three-factor model would best fit the data in the current study.
There is no consensus in the literature regarding preferred factor structures of parenting
measures, which makes comparison of results across studies difficult (Hurley et al., 2014;
O’Connor, 2002). Confirmatory factor analyses showed the two-factor structure proposed at the
onset of this study to be of poor fit, and subsequent exploratory and confirmatory factor analyses
suggested that the original PCERA three-factor structure (Clark, 1999) was a better fit for the
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data in the current sample. Other literature, including the original study documenting the factor
structure of PCERA, has shown evidence that a three-factor structure of parenting is superior to a
two-factor structure when evaluating parents’ interactions with infants (Clark, 1999; Poehlmann
et al., 2011).
Given the mixed evidence regarding combining the two negative aspects of parenting into
one factor, the analyses for this study were carried out in two separate waves, with Parental
Negative Affect and Behavior and Parental Intrusiveness, Insensitivity, and Inconsistency factors
being combined into a negative parenting composite during the original data analysis as
originally proposed at the outset of this study, then being analyzed as separate variables in the
data re-analysis for this study. Despite the re-analysis of the data, similar findings were obtained
when considering two-factor and three-factor PCERA structures. Due to this, the following
sections will discuss results for both waves of data analysis, rather than separating them into
different sections.

Primary Study Findings

Main Effects

Although it was hypothesized that infant NA, positive parenting, and negative parenting
would be directly related to EC at 18 months, no significant relationships were identified in the
current study. However, a trend-level relationship between positive parenting and Snack Delay
was found during the data re-analysis, which indicates that higher levels of positive parenting
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may have a positive impact on early levels of EC. This finding supports the extant body of
literature, which indicates that positive parenting behaviors such as sensitivity, scaffolding, and
higher levels of parental control have a positive impact on early self-regulatory development
(Bernier et al., 2010; Chang et al., 2015; Cohn & Tronick, 1983; Fay-Stammbach et al., 2014;
Gable & Isabella, 1992; Gustafsson et al., 2012; Taylor et al., 2015).
The lack of significant relationships between infant NA, parenting, and EC is most likely
due to the immaturity of EC at this age. As the emergence of EC is based on the development of
the executive attention network, which begins to exert control over behavior at 18-20 months of
age (Posner et al., 2012), it is possible that this neural structure was not developed enough at 18
months to reliably measure EC in the current sample. Indeed, Posner and colleagues (2012)
stipulate that the executive attention network is not primarily in control of self-regulatory
functioning until children are 3-4 years old. Other researchers have similarly concluded that EC
is only partially evident at 18 months and vastly improves between 22 and 36 months of age
(Kochanska et al., 2000; Mezzacappa, 2004; Posner & Rothbart, 1998b; Reed, Pien, & Rothbart,
1984; Rueda et al., 2004).
While previous literature has consistently found strong relationships between NA and EC
in children and adolescents (Ellis & Rothbart, 2001; Evans & Rothbart, 2007; Gonzalez-Pena et
al., 2015; Gouze et al., 2012; Martel & Nigg, 2006; Rothbart, 2011; Rothbart et al., 2001; Snyder
et al., 2015), the link between these temperament factors in infancy and toddlerhood is much
weaker, with multiple studies also finding non-significant results (Gartstein & Rothbart, 2003; Li
et al., 2016; Putnam et al., 2008; Putnam & Rothbart, 2006). Although several studies have
documented links between NA and Orienting/Regulation in infancy (Bridgett et al., 2009; Stifter
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& Spinrad, 2002), it is possible that such a relationship was not identified in the current study
due to the qualitative differences between Orienting/Regulation and EC. Such differences are
quite large, as different neural structures and neurotransmitters are hypothesized to underlie these
two constructs. This suggests that the relationship between infant NA and infant
Orienting/Regulation, as well as EC at ages later than 18 months should be further examined,
which was outside the scope of this study.
The immaturity of EC at 18 months of age is also a likely explanation for the lack of
significant relationships between parenting and toddler EC. In the current study, parenting was
not significantly related to EC at 18 months, despite hypotheses predicting that positive parenting
would enhance EC and negative parenting would lead to lower levels of EC. Although positive
parenting behaviors such as responsiveness and warm, sensitive handling of infants are
hypothesized to contribute to the development of all three cortical structures underlying EC
(Posner & Rothbart, 2000), these contributions may not yet have made a significant impact on
the executive attention network in its early stages of development, although the trend-level
relationship between positive parenting and Snack Delay indicates that this relationship is
emerging. This impact is likely below threshold due to the relatively short amount of time that
children have been exposed to parenting behaviors by 18 months of age, compared to older
children for whom significant impacts of positive parenting have been previously found (e.g.
Bernier et al., 2010; Cohn & Tronick, 1983; Fay-Stammbach et al., 2014; Gable & Isabella,
1992; Taylor et al., 2015). Similarly, although negative parenting has been shown to negatively
impact the development of neural structures (e.g. Fries, Ziegler, Kurian, Jacoris, & Pollak, 2005;
Otero, Pliego-Rivero, Fernandex, & Ricardo, 2003), it is likely that insufficient development has
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occurred in the anterior attention network by 18 months of age for negative parenting to have
measurably impacted EC. Likewise, although it was theorized that toddler’s observations of their
parents’ negative and positive behaviors would have made an impact on toddler’s EC through
observational learning, it appears that this did not make a significant difference in our sample
(Calkins et al., 1998; Garber et al., 1991; Silk et al., 2006). This is potentially because children
may not yet have internalized rules about which behaviors/emotions need to be regulated by 18
months of age. Even if toddlers have an emerging understanding of which behaviors are
appropriate and which ones are not, it may be that toddlers are not able to regulate their own
behaviors despite their desire to do so. This may have occurred during the Snack Delay task,
where toddlers were instructed to refrain from eating a candy, but the majority of them were
unable to stop themselves from doing so. Although it is outside the scope of the current study to
identify the exact paths through which early EC ability was transferred from parents to children,
future studies should attempt to evaluate the relative contribution of different processes.
Additionally, researchers have suggested that an examination of fine-grained aspects of
positive and negative parenting may be more informative when examining its contributions to
early self-regulatory functioning. However, there is not agreement in the literature about which
aspects of parenting are most relevant. According to Carlson (2003), three parental behaviors are
especially relevant: maternal sensitivity, scaffolding, and mind-mindedness. Others argue that
parental control is most important for self-regulatory development (Karreman, van Tuijl, van
Aken, & Dekovic, 2006), which can be broken down further into positive control (directive and
encouraging behavior), and negative control, characterized by intrusive, domineering, and harsh
methods to elicit child compliance (Karreman et al., 2006). The current study’s use of parenting
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composites may have prevented the identification of fine-grained aspects of parenting which may
be especially relevant to early development of EC. Future research should examine the impact of
specific parenting behaviors measured by PCERA, such as mother-infant connectedness, use of
positive tone of voice, consistency/predictability, and the mother’s ability to structure/mediate
the environment.
Finally, other researchers have argued that self-regulatory ability should be evaluated
using psychophysiological measures in addition to parent reports and observational measures. A
body of literature (see Calkins, 2007 and Gunnar & Donzella, 2002 for reviews) suggests that
psychophysiological markers of stress response and self-regulation such as cortisol levels, heart
rate, vagal tone, and EEG can provide objective information about the physiological and neural
structures underlying self-regulatory functioning which can serve as important information to
corroborate parent-reports and lab-based observations. A number of studies have documented the
influence that parenting during infancy has on psychophysiological markers of self-regulatory
functioning in later infancy and toddlerhood (Field & Diego, 2008; Fries et al., 2005; Moore et
al., 2009; Weisman, Zagoory-Sharon, & Feldman, 2012). Physiological measures indicative of
self-regulation were not included in the present study, and future studies should aim to include
these measures in their study design.

Interactions Between NA and Parenting

The current study found no interactions resembling the differential susceptibility model
between infant NA and either positive or negative parenting on toddler’s EC. In the original data
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analysis, interactions were non-significant regardless of whether parent-report or behavioral
measures of EC were used as outcomes, but re-analysis using a three-factor structure of
parenting identified a significant interaction between Intrusive, Insensitive, and Inconsistent
parenting and infant NA on toddlers’ Snack Delay performance. Follow-up examination of
simple slopes revealed that this interaction was contrary to this study’s hypotheses: infants low in
NA appeared to be positively impacted by increased intrusive, insensitive, and inconsistent
parenting, while infants high in NA were not significantly affected. This result is opposite of the
differential susceptibility model’s proposition that high infant NA serves as a susceptibility
factor. Furthermore, the finding that higher levels of intrusive, insensitive, and inconsistent
parenting are associated with higher EC contradicts a wide body of research which has
previously found an inverse relationship between negative parenting and children’s selfregulatory ability (Calkins et al., 1998; Eisenberg et al., 1998; Field et al., 1995; Kochanska &
Knaack, 2003; Porter et al., 2003).
Although this interaction pattern was not expected, it may be possible that parents who
are intrusive during the book reading task are actually helping develop their infants’
orienting/regulation abilities by preventing their children from being distracted and off-task. It is
possible that infants low in NA follow their mother’s lead in this intrusive re-direction, but
infants with high NA become dysregulated at having their initiative thwarted, which then leads
to mood dysregulation and thus misses the opportunity to build up orienting/regulation. Another
possible explanation for this relationship is that children’s previous exposure to parental
intrusiveness, insensitivity, and inconsistency may have bolstered the development of neural
subcortical structures underlying bottom-up self-regulatory processes (e.g. amygdala,
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hippocampus; Belsky & de Haan, 2011; Bridgett et al., 2015). As such, it could be that during
the Snack Delay task, toddlers who had previously been exposed to intrusive, insensitive, and/or
inconsistent parenting were more likely to regulate their behavior using bottom-up selfregulatory processes, particularly inhibition/fearfulness, because they were afraid of insensitive
and/or negative parent responses to them breaking the task rules, which resulted in increased
latency to eat a stimulus candy. However, this explanation does not explain why infants in the
current sample with low NA were significantly impacted, while those high in NA were not.
Given that the current study did not utilize any measures of bottom-up self-regulation or the
neural structures underlying its functioning, it is not possible to determine the extent to which
this occurred in the current sample. It will be important for future research to test this interaction
in a different sample to determine if this interaction is truly occurring or if it is a result of a type
1 error.
The general lack of support for the differential susceptibility hypothesis was unexpected,
and is contrary to findings from a recent meta-analysis which found general support for this
model in temperament by parenting interactions on various developmental outcomes (Slagt,
Dubas, Dekovic et al., 2016). All four published studies examining genetic markers of
susceptibility have found significant interactions between susceptibility markers and
environmental factors on development of EC and SR. Similarly, of the four published studies
examining infants’ temperament-based differential susceptibility to parenting on development of
EC and SR in toddlerhood, three have found at least one significant interaction in support of the
differential susceptibility hypothesis (Cipriano & Stifter, 2010; Feldman et al., 1999; Kim &
Kochanska, 2012). It appears that the current study’s results are more in line with the only
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published study that failed to find evidence of infant temperament being a marker of differential
susceptibility to parenting on EC at 24 months of age (Poehlmann et al., 2014).
Similar explanations likely apply to the lack of interactions resembling the differential
susceptibility model as for the lack of significant main effects in the current study. That is, the
relative immaturity of EC and its underlying neural structures at 18 months makes it difficult to
accurately evaluate the impact of parenting on toddlers with high and low levels of NA. Each of
the published studies examining the differential susceptibility hypothesis with EC or SR as
outcomes has focused on samples in which outcome data was collected when participants were at
least 24 months of age (Belsky & Beaver, 2011; Cho et al., 2016; Cipriano & Stifter, 2010;
Feldman et al., 1999; Kim & Kochanska, 2012; Kochanska et al., 2009; Poehlmann et al., 2011;
Sheese et al., 2012). Also, it is possible that the use of composites of parenting behaviors used in
the current study prevented the identification of fine-grained aspects of parenting which are
especially relevant to early development of EC. However, four of the seven published studies
which found evidence of infants’ differential susceptibility to parenting on subsequent EC/SR
outcomes used composites of parenting, rather than fine-grained measures (Belsky & Beaver,
2011; Cho et al., 2016; Cipriano & Stifter, 2010; Feldman et al., 1999; Kim & Kochanska, 2012;
Poehlmann et al., 2011; Sheese et al., 2012). Despite the findings of the current study, future
research should continue evaluating direct and indirect influences of parenting on toddler’s EC to
establish exactly which aspects of parenting are relevant to early EC development.

85
Covariates

Of the two covariates included in this study, infant sex was more consistently linked to
EC at 18 months. Boys showed poorer EC as measured by the ECBQ in both waves of data
analysis, but infant sex was not related to performance on Snack Delay during either analysis.
Generally, these results are in line with previous research, which documents that boys
demonstrate lower self-regulatory abilities than girls, starting in infancy (Kochanska & Knaack,
2003; Kochanska et al., 2000; Olson et al., 2005). Cumulative risk, on the other hand, was only
significantly related to Snack Delay performance, but not with ECBQ EC. Furthermore, this
relationship was only significant during the initial data analysis with two parenting composites (p
= .048); when data was re-analyzed with three parenting composites, the relationship between
cumulative risk and Snack Delay decreased to a trend level (p = .053). This relatively minor
change in significance may have occurred because the data re-analysis utilized a more complex
model, and the inclusion of the additional variables explained some of the variance in Snack
Delay performance that was initially attributed to cumulative risk. Although previous studies
have found cumulative risk to impact both parent-reported and observational measures of selfregulatory ability (Appleyard et al., 2005; Evans, Fuller-Rowell, & Doan, 2012; Evans & Kim,
2013), the discrepancy in the current study may be explained by the stimulus used in Snack
Delay. A piece of candy is used for each trial, which may be more appealing for children whose
families are at higher levels of cumulative risk, and especially those who are at lower
socioeconomic levels. Not only are children in higher-risk environments more likely to
experience hunger, but it may be that for individuals from resource-poor backgrounds it is
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evolutionarily advantageous to obtain a resource while it is available, instead of delaying
gratification (Sturge-Apple et al., 2016). Alternatively, these inconsistencies between the current
study and previously published literature may be due to the early time point at which EC was
measured.

Limitations

Although findings from the current study failed to support any of the study’s hypotheses,
the study itself had a number of strengths, including a reasonably large sample size, a
longitudinal design, and utilization of behavioral and parent-report methods to evaluate toddler’s
EC. An additional methodological strength was that infant NA and parenting were measured
across two time points (10 and 12 months), which increases confidence in the validity of these
variables in the current sample. Despite the lack of significant findings in support of the
differential susceptibility hypothesis, the current study makes valuable contributions to the
literature on differential susceptibility and EC by being the first to evaluate the interactive effects
of parenting and infant NA on EC at 18 months, which is earlier than any published study has
done. However, this study had several limitations. As previously discussed, measuring toddler’s
EC at 18 months of age, rather than at a later time point, may have been at a point too early in its
development for any significant impacts of early NA or parenting to be identifiable. Although it
was stipulated that toddler’s EC would be reliably measured at 18 months based on previous
literature (Gartstein et al., 2013; Putnam et al., 2006), it is unclear whether this occurred in our
sample. Low internal consistency of subscales comprising the ECBQ EC factor, generally low
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scores on the Snack Delay task, and the lack of a significant relationship between these two
measures of EC provide evidence of poor reliability. However, it is difficult to gauge whether
the lack of relatedness between parent-report and behavioral measures of EC was due to the
measures employed or to other factors. To clarify this, future studies should consider including
other behavioral measures of EC in addition to Snack Delay, such as the ones described in
Goldsmith and Rothbart’s LAB-TAB (1993). Since Snack Delay only measures toddler’s ability
to delay gratification, evaluating toddlers’ behaviors on tasks that measure other components of
EC would be informative. Examples of such tasks from LAB-TAB include ‘animal shapes’
(which evaluates effortful attention), ‘walk a line slowly’ (slowing motor activity), and ‘towers’
(suppressing-initiating activity to signal; Goldsmith & Rothbart, 1993). It would be especially
beneficial to evaluate EC using parent-report and multiple behavioral measures at several points
in toddlerhood. This would allow for identification of exact points in early toddlerhood at which
EC begins to be impacted by early temperament and parenting factors.
Despite the multiple methods used to measure toddler EC, it is nonetheless a limitation of
the current study that physiological measures of self-regulatory functioning were not used.
Previous research has established that a variety of data can be collected (i.e. heart rate, vagal
tone) as markers of self-regulation (Appleyard et al., 2005, Holzman & Bridgett, 2017).
Physiological data objectively evaluates cardiac activity, which is interconnected to neural
structures underlying EC and other forms of self-regulation. Such methods provide objective
information about a child’s self-regulatory functioning, which can complement data obtained
from parent-reports and observational measures of SR (Calkins, 2007; Gunnar & Donzella,
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2002). Thus, it is recommended that future studies incorporate such measures when evaluating
early EC (Holzman & Bridgett, 2017).
Finally, this study’s reliance on composites of parenting behavior may have prevented
identification of fine-grained parenting behaviors which are specifically relevant to early EC
development. As discussed previously, numerous theories propose and studies have
demonstrated that fine-grained aspects of parenting such as warmth and control are especially
relevant for early SR development (Carlson, 2003; Karreman et al., 2006). Future research
should aim to evaluate the contribution of fine-grained aspects of parenting to early development
of EC.

Conclusion

This study’s findings can be interpreted in several ways. The first is that infant NA,
positive parenting, and negative parenting have no significant impact on toddler EC, and that
high infant NA does not serve as a marker of differential susceptibility to parenting on early EC.
Alternatively, this study’s results may suggest that EC is not mature enough at 18 months of age
to detect any significant impact of early NA or parenting. Although it is impossible to say
definitively which interpretation is correct, a large body of literature documenting the direct
effects and interactions between infant NA and parenting on EC and SR suggests that the latter
explanation may be more appropriate. Regardless, this study meaningfully contributes to the
literature by being the first to evaluate infant NA as a marker of differential susceptibility to
parenting on emerging EC at 18 months of age, which is six months earlier than any published
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studies. Although our results were contrary to study hypotheses, one conclusion that can be
drawn is that EC is still nascent, with the effects of parenting on EC not emerging until EC is
more developed than it is at 18 months of age. The current study’s identification of a trend-level
relationship between positive parenting and EC provides further support that such relationships
are emerging at this age. Future research should continue to focus on identifying direct
influences and markers of differential susceptibility to early EC and SR, while addressing the
limitations and future directions noted in this study.
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Background Information – Primary Caregiver
We would like to ask you some questions about yourself. The questions are about your age,
marital status, educational background, and current work. Please answer all questions as
completely as possible.
Primary Caregiver – spends most time taking care of infant. Example – stay at home mom or
stay at home dad.
Secondary Caregiver– spends second most amount of time taking care of infant. Example –
working parent (e.g., father) or grandparent.
Please complete this information about the infant’s primary caregiver:
1. What is your partnership status? _____
1 = Single
2 = In a relationship
3 = Living together
4 = Married
5 = Divorced
6 = Separated
7 = Remarried
8 = Widowed
2. With which race/ethnicity do you identify most? _____
1 = Caucasian/European American
2 = African American/Black
3 = Asian/Asian American
4 = Pacific Islander
5 = Filipino
6 = Hispanic/Latino
7 = Native American
8 = Other: ____________________
3. What is the highest grade of school you’ve completed?
Elementary
1
2
3
4
High School

9

10

11

12

Post-High School
1
(vocational or technical school)

2

3

4

College
Graduate/Professional

2
6

3
7

4
8

1
5

5

6

7

8

Degree earned (if any): __________
Degree earned (if any): __________
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4. What is your date of birth? _______/_______/_______
month
day
year
5. What is your age? __________

6. What is your gender?
Male
Female
7a. What kind of work are you currently doing (what is your occupation)?
____________________________________________________
(For example: Electrical engineer, farmer, stock clerk, machinist, etc.)
7b. What are your most important activities or duties?
____________________________________________________
(For example: selling cars, filing, finishing concrete, etc.)

7c. What kind of industry is this?
____________________________________________________
(For example: retail shoe store, automobile manufacturing, or state labor department, etc.)

8. What was your approximate family income last year? _________________________
9. What is your religious affiliation?_________________________
10. Please check the boxes below if you have previously been diagnosed with any of the
following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
Other: ______________
11. Please check the boxes below if your biological mother has previously been diagnosed with
any of the following disorders/difficulties:
Depression
Anxiety
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ADHD
Substance use/abuse
Behavior problems/delinquency
Other: ______________
12. Please check the boxes below if your biological father has previously been diagnosed with
any of the following disorders/difficulties:
Depression
Anxiety
ADHD
Substance use/abuse
Behavior problems/delinquency
13. Please check the boxes below if you have previously been diagnosed with any of the
following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
14. Please check the boxes below if your biological mother has previously been diagnosed with
any of the following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
15. Please check the boxes below if your biological father has previously been diagnosed with
any of the following learning or speech difficulties:
Reading disability/dyslexia
Math disability
Writing disability
Speech impairment
Other: ____________
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16. Have you had a history of medical difficulties (for example: heart disease, Alzheimer’s,
cancer)?
Yes
No
16b. If yes, please briefly describe your medical difficulties below:
______________________________________________________________________________
______________________________________________________________________________
Infant Background Information:
These questions specifically ask about your infant. Please answer all the questions as completely
as possible.
1. What is your infant’s date of birth? ____________________
2. How much did your infant weigh at birth?__________ lbs __________ oz.
3. How old if your infant today? __________ months __________ days
4. What is your infant’s sex? __________ (1=female, 2=male)
5. Is your child adopted?

YES

NO

6. What race/ethnicity is your child? __________
1=Caucasian/European American

5=Filipino

2=Black/African American

6=Hispanic/Latino

3=Asian/Asian American

7=Native American

4=Pacific Islander

0=Other

7. Is your infant being raised in a bilingual family environment (families in which the caregivers
speak more than one language fluently) (Circle one)?

YES

NO

8. How many older siblings does your infant have? ____________________

9. Specify age and gender of each sibling
(Example: sister, 3 years old)

____________________________________
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We would like to ask you some questions about your income. Please answer the following
questions as accurately as possible.
1. How many adults live in your household? ____________
2. How many children live in your household? _____________
3. For each adult in your household, what is his/her monthly income from employment?
a. Primary caregiver: $____________
b. Secondary caregiver: $____________
c. Additional Adult #1: $____________
d. Additional Adult #2: $____________
4. Are you or your child(ren) receiving help from the Women, Infants, and Children
Nutrition program (WIC) or Supplemental Security Income program (SSI)?
YES

NO

a. If Yes, how much per month? $__________
5. Do you live in a public housing project – that is, housing owned or operated by a local
housing authority or other governmental agency?
YES

NO

6. Is there any legal arrangement that states the baby’s father must pay some kind of
financial support?
YES

NO

7. Do you have health insurance for yourself?
YES

NO

a. If yes, is the insurance through a state or governmental agency (for example,
Medicaid, All Kids, FamilyCare, ICHIP, IPXP)?
YES

NO

8. Do you have health insurance for your child(ren)?
YES

NO

a. If yes, is the insurance through a state or governmental agency (for example,
Medicaid, All Kids, FamilyCare, ICHIP, IPXP)?
YES

NO
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9. For each of the following that applies, please record the amount of monthly income for
each adult in the household:

Unemployment Insurance payments

Primary
Caregiver
$

Secondary
Caregiver
$

Additional Additional
Adult #1
Adult #2
$
$

Food Stamps

$

$

$

$

Supplemental Security Income or SSI
program
Cash income from welfare program

$

$

$

$

$

$

$

$

Child Support payments (directly from
parent or through welfare or child
support agency)
Social security Disability payments

$

$

$

$

$

$

$

$

Worker’s Compensation, Veteran’s
disability, or other disability payments
Social Security retirement or
survivor’s payments, or other
government pension
Other pension or retirement income
(from company or union)
Income help from relatives outside the
household
Income help from friends

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

Any other form of income, including
child support

$

$

$

$

10. What is the first language of the infant’s mother? __________________
11. What is the first language of the infant’s father? __________________
12. What language is spoken in the home most frequently? _________________
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Infant Behavior Questionnaire - Revised
Mary K. Rothbart
Maria A. Gartstein
© 2000
All Rights Reserved
Subject No._______________
Today’s Date _______________

Date of Baby’s Birth ______ ____ _____
month. day year
Age of Child
_____ _____
mos. week

Sex of Child _______________
INSTRUCTIONS:
Please read carefully before starting:
As you read each description of the baby’s behavior below, please indicate how often the baby
did this during the LAST WEEK (the past seven days) by circling one of the numbers in
the left column. These numbers indicate how often you observed the behavior described
during the last week.
(3)
(5)
(X)
(2)
Less Than
(4)
More Than
(6)
Does
(1)
Very
Half the
About Half
Half the
Almost
(7)
Not
Never Rarely
Time
the Time
Time
Always Always
Apply
The “Does Not Apply” (X) column is used when you did not see the baby in the situation
described during the last week. For example, if the situation mentions the baby having to wait
for food or liquids and there was no time during the last week when the baby had to wait, circle
the (X) column. “Does Not Apply” is different from “Never” (1). “Never” is used when you saw
the baby in the situation but the baby never engaged in the behavior listed during the last week.
For example, if the baby did have to wait for food or liquids at least once but never cried loudly
while waiting, circle the (1) column.
Please be sure to circle a number for every item.
Feeding
When having to wait for food or liquids during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (1) accept a toy as a substitute for food immediately?
1 2 3 4 5 6 7 X . . . . (2) accept a toy as a substitute for food only after several offers?
During feeding, how often did the baby:
1 2 3 4 5 6 7 X . . . . (3) lie or sit quietly?
1 2 3 4 5 6 7 X . . . . (4) squirm or kick?
1 2 3 4 5 6 7 X . . . . (5) wave arms?
1 2 3 4 5 6 7 X . . . . (6) continue eating even when someone entered the room?
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1 2 3 4 5 6 7 X . . . . (7) return to eating after being interrupted?
1 2 3 4 5 6 7 X . . . . (8) notice lumpy texture in food (e.g.,, oatmeal)?
In the last week, while being fed in your lap, how often did the baby:
1 2 3 4 5 6 7 X . . . . (9) seem to enjoy the closeness?
1 2 3 4 5 6 7 X . . . . (10) snuggle even after she was done?
1 2 3 4 5 6 7 X . . . . (11) seem eager to get away as soon as the feeding was over?
How often did your baby make talking sounds:
1 2 3 4 5 6 7 X . . . . (12) while waiting in a high chair for food?
1 2 3 4 5 6 7 X . . . . (13) when s/he was ready for more food?
1 2 3 4 5 6 7 X . . . . (14) when s/he has had enough to eat?
Sleeping
Before falling asleep at night during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (15) show no fussing or crying?
During sleep, how often did the baby:
1 2 3 4 5 6 7 X . . . . (16) toss about in the crib?
1 2 3 4 5 6 7 X . . . . (17) move from the middle to the end of the crib?
1 2 3 4 5 6 7 X . . . . (18) sleep in one position only?
After sleeping, how often did the baby:
1 2 3 4 5 6 7 X . . . . (19) fuss or cry immediately?
1 2 3 4 5 6 7 X . . . . (20) play quietly in the crib?
1 2 3 4 5 6 7 X . . . . (21) cry if someone doesn’t come within a few minutes?
How often did the baby:
1 2 3 4 5 6 7 X . . . . (22) seem angry (crying and fussing) when you left
her/him in the crib?
1 2 3 4 5 6 7 X . . . . (23) seem content when left in the crib?
1 2 3 4 5 6 7 X . . . . (24) cry or fuss before going to sleep for naps?
When going to sleep at night, how often did your baby:
1 2 3 4 5 6 7 X . . . . (25) fall asleep within 10 minutes?
1 2 3 4 5 6 7 X . . . . (26) have a hard time settling down to sleep?
1 2 3 4 5 6 7 X . . . . (27) settle down to sleep easily?
When your baby awoke at night, how often did s/he:
1 2 3 4 5 6 7 X . . . . (28) have a hard time going back to sleep?
1 2 3 4 5 6 7 X . . . . (29) go back to sleep immediately?
When put down for a nap, how often did your baby:
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1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6
6
6

7
7
7
7

X . . . . (30) stay awake for a long time?
X . . . . (31) go to sleep immediately?
X . . . . (32) settle down quickly?
X . . . . (33) have a hard time settling down?

When it was time for bed or a nap and your baby did not want to go, how often did s/he:
1 2 3 4 5 6 7 X . . . . (34) whimper or sob?
1 2 3 4 5 6 7 X . . . . (35) become tearful?
Bathing and Dressing
When being dressed or undressed during the last week, how often did the baby:
1 2 3 4 5 6 7 X . . . . (36) wave her/his arms and kick?
1 2 3 4 5 6 7 X . . . . (37) squirm and/or try to roll away?
1 2 3 4 5 6 7 X . . . . (38) smile or laugh?
1 2 3 4 5 6 7 X . . . . (39) coo or vocalize?
When put into the bath water, how often did the baby:
1 2 3 4 5 6 7 X . . . . (40) smile?
1 2 3 4 5 6 7 X . . . . (41) laugh?
1 2 3 4 5 6 7 X . . . . (42) splash or kick?
1 2 3 4 5 6 7 X . . . . (43) turn body and/or squirm?
When face was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (44) smile or laugh?
1 2 3 4 5 6 7 X . . . . (45) fuss or cry?
1 2 3 4 5 6 7 X . . . . (46) coo?
When hair was washed, how often did the baby:
1 2 3 4 5 6 7 X . . . . (47) smile?
1 2 3 4 5 6 7 X . . . . (48) fuss or cry?
1 2 3 4 5 6 7 X . . . . (49) vocalize?
Play
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (50) look at pictures in books and/or magazines for
2-5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (51) look at pictures in books and/or magazines for
5 minutes or longer at a time?
1 2 3 4 5 6 7 X . . . . (52) stare at a mobile, crib bumper or picture for
5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (53) play with one toy or object for 5-10 minutes?
1 2 3 4 5 6 7 X . . . . (54) play with one toy or object for 10 minutes or longer?
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1 2 3 4 5 6 7 X . . . . (55) spend time just looking at play things?
1 2 3 4 5 6 7 X . . . . (56) repeat the same sounds over and over again?
1 2 3 4 5 6 7 X . . . . (57) laugh aloud in play?
1 2 3 4 5 6 7 X . . . . (58) repeat the same movement with an object for 2
minutes or longer (e.g.,, putting a block in a cup, kicking
or hitting a mobile)?
1 2 3 4 5 6 7 X . . . . (59) pay attention to your reading during most of the story
when looking at picture books?
1 2 3 4 5 6 7 X . . . . (60) become easily distracted when playing alone?
1 2 3 4 5 6 7 X . . . . (61) smile or laugh after accomplishing something (e.g.,,
stacking blocks, etc.)?
1 2 3 4 5 6 7 X . . . . (62) smile or laugh when given a toy?
1 2 3 4 5 6 7 X . . . . (63) smile or laugh when tickled?
How often during the last week did the baby enjoy:
1 2 3 4 5 6 7 X . . . . (64) being sung to?
1 2 3 4 5 6 7 X . . . . (65) being read to?
1 2 3 4 5 6 7 X . . . . (66) hearing the sound of words, as in nursery rhymes?
1 2 3 4 5 6 7 X . . . . (67) looking at picture books?
1 2 3 4 5 6 7 X . . . . (68) gentle rhythmic activities, such as rocking or swaying?
1 2 3 4 5 6 7 X . . . . (69) lying quietly and examining his/her fingers or toes?
1 2 3 4 5 6 7 X . . . . (70) being tickled by you or someone else in your family?
1 2 3 4 5 6 7 X . . . . (71) being involved in rambunctious play?
1 2 3 4 5 6 7 X . . . . (72) watching while you, or another adult, playfully
made faces?
1 2 3 4 5 6 7 X . . . . (73) touching or lying next to stuffed animals?
1 2 3 4 5 6 7 X . . . . (74) the feel of soft blankets ?
1 2 3 4 5 6 7 X . . . . (75) being rolled up in a warm blanket?
1 2 3 4 5 6 7 X . . . . (76) listening to a musical toy in a crib?
When playing quietly with one of her/his favorite toys, how often did your baby:
1 2 3 4 5 6 7 X . . . . (77) show pleasure?
1 2 3 4 5 6 7 X . . . . (78) enjoy lying in the crib for more than 5 minutes?
1 2 3 4 5 6 7 X . . . . (79) enjoy lying in the crib for more than 10 minutes?
1 2 3 4 5 6 7 X . . . . (80) continue to play, without stopping to watch when someone
walks by?
1 2 3 4 5 6 7 X . . . . (81) seem to ignore voices or other ordinary sounds?
When something the baby was playing with had to be removed, how often did s/he:
1 2 3 4 5 6 7 X . . . . (82) cry or show distress for a time?
1 2 3 4 5 6 7 X . . . . (83) seem not bothered?
1 2 3 4 5 6 7 X . . . . (84) accept a substitute toy immediately?
1 2 3 4 5 6 7 X . . . . (85) accept a substitute toy only after a number of offers, or a
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considerable time?
When tossed around playfully how often did the baby:
1 2 3 4 5 6 7 X . . . . (86) smile?
1 2 3 4 5 6 7 X . . . . (87) laugh?
During a peekaboo game, how often did the baby:
1 2 3 4 5 6 7 X . . . . (88) smile?
1 2 3 4 5 6 7 X . . . . (89) laugh?
How often did your baby enjoy bouncing up and down:
1 2 3 4 5 6 7 X . . . . (90) while on your lap?
1 2 3 4 5 6 7 X . . . . (91) on an object, such as a bed, bouncer chair, or toy?
How often did the infant look up from playing:
1 2 3 4 5 6 7 X . . . . (92) when the telephone rang?
1 2 3 4 5 6 7 X . . . . (93) when s/he heard voices in the next room?
When your baby saw a toy s/he wanted, how often did s/he:
1 2 3 4 5 6 7 X . . . . (94) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (95) immediately go after it?
When given a new toy, how often did your baby:
1 2 3 4 5 6 7 X . . . . (96) get very excited about getting it?
1 2 3 4 5 6 7 X . . . . (97) immediately go after it?
1 2 3 4 5 6 7 X . . . . (98) seem not to get very excited about it?
Daily Activities
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (99) cry or show distress at a change in parents’
appearance, (glasses off, shower cap on, etc.)?
How often during the last week did the baby:
1 2 3 4 5 6 7 X . . . . (100) when in a position to see the television set,
look at it for 2 to 5 minutes at a time?
1 2 3 4 5 6 7 X . . . . (101) when in a position to see the television set,
look at it for 5 minutes or longer?
1 2 3 4 5 6 7 X . . . . (102) protest being placed in a confining place (infant
seat, play pen, car seat, etc)?
1 2 3 4 5 6 7 X . . . . (103) startle at a sudden change in body position (for
example, when moved suddenly)?
1 2 3 4 5 6 7 X . . . . (104) appear to listen to even very quiet sounds?
1 2 3 4 5 6 7 X . . . . (105) attend to sights or sounds when outdoors (for example, wind
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1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6
6
6

7
7
7
7

1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7
1 2 3 4 5 6 7

chimes or water sprinklers)?
X . . . . (106) move quickly toward new objects?
X . . . . (107) show a strong desire for something s/he wanted?
X . . . . (108) startle to a loud or sudden noise?
X . . . . (109) look at children playing in the park or on the
playground for 5 minutes or longer?
X . . . . (110) watch adults performing household activities
(e.g.,, cooking, etc.) for more than 5 minutes?
X . . . . (111) squeal or shout when excited?
X . . . . (112) imitate the sounds you made?
X . . . . (113) seem excited when you or other adults acted in an
excited manner around him/her?

When being held, how often did the baby:
1 2 3 4 5 6 7 X . . . . (114) pull away or kick?
1 2 3 4 5 6 7 X . . . . (115) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (116) mold to your body?
1 2 3 4 5 6 7 X . . . . (117) squirm?
When placed on his/her back, how often did the baby:
1 2 3 4 5 6 7 X . . . . (118) fuss or protest?
1 2 3 4 5 6 7 X . . . . (119) smile or laugh?
1 2 3 4 5 6 7 X . . . . (120) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (121) squirm and/or turn body?
When the baby wanted something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (122) become upset when s/he could not get what s/he wanted?
1 2 3 4 5 6 7 X . . . . (123) have tantrums (crying, screaming, face red, etc.)
when s/he did not get what s/he wanted?
When placed in an infant seat or car seat, how often did the baby:
1 2 3 4 5 6 7 X . . . . (124) wave arms and kick?
1 2 3 4 5 6 7 X . . . . (125) squirm and turn body?
1 2 3 4 5 6 7 X . . . . (126) lie or sit quietly?
1 2 3 4 5 6 7 X . . . . (127) show distress at first; then quiet down?
When frustrated with something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (128) calm down within 5 minutes?
When your baby was upset about something, how often did s/he:
1 2 3 4 5 6 7 X . . . . (129) stay upset for up to 10 minutes or longer?
1 2 3 4 5 6 7 X . . . . (130) stay upset for up to 20 minutes or longer?
1 2 3 4 5 6 7 X . . . . (131) soothe her/himself with other things (such as a stuffed
animal, or blanket)?
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When rocked or hugged, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (132) seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (133) seemed eager to get away?
1 2 3 4 5 6 7 X . . . . (134) make protesting noises?
When reuniting after having been away during the last week how often did the baby:
1 2 3 4 5 6 7 X . . . . (135) seem to enjoy being held?
1 2 3 4 5 6 7 X . . . . (136) show interest in being close, but resisted being held?
1 2 3 4 5 6 7 X . . . . (137) show distress at being held?
When being carried, in the last week, how often did your baby:
1 2 3 4 5 6 7 X . . . . (138) seem to enjoy him/herself?
1 2 3 4 5 6 7 X . . . . (139) push against you until put down?
While sitting in your lap:
1 2 3 4 5 6 7 X . . . . (140) how often did your baby seem to enjoy her/himself?
1 2 3 4 5 6 7 X . . . . (141) how often would the baby not be content without moving
around?
While your baby was looking at something, how often did you:
1 2 3 4 5 6 7 X . . . . (142) find it difficult to “break” his/her stare?
1 2 3 4 5 6 7 X . . . . (143) need to say the baby’s name several times before you got
his/her attention?
When you pointed at something, how often did your baby:
1 2 3 4 5 6 7 X . . . . (144) look at it right away?
1 2 3 4 5 6 7 X . . . . (145) take a while to re-focus attention?
How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (146) low-pitched noises, air conditioner, heating system, or
refrigerator running or starting up?
1 2 3 4 5 6 7 X . . . . (147) sirens from fire trucks or ambulances at a distance?
1 2 3 4 5 6 7 X . . . . (148) a change in room temperature?
1 2 3 4 5 6 7 X . . . . (149) a change in light when a cloud passed over the sun?
1 2 3 4 5 6 7 X . . . . (150) sound of an airplane passing overhead?
1 2 3 4 5 6 7 X . . . . (151) a bird or a squirrel up in a tree?
How often did your baby notice:
1 2 3 4 5 6 7 X . . . . (152) fabrics with scratchy texture (e.g.,, wool)?
When tired, how often was your baby:
1 2 3 4 5 6 7 X . . . . (153) likely to cry?
1 2 3 4 5 6 7 X . . . . (154) show distress?
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At the end of an exciting day, how often did your baby:
1 2 3 4 5 6 7 X . . . . (155) become tearful?
1 2 3 4 5 6 7 X . . . . (156) show distress?
For no apparent reason, how often did your baby:
1 2 3 4 5 6 7 X . . . . (157) appear sad?
1 2 3 4 5 6 7 X . . . . (158) seem unresponsive?
How often did your baby make talking sounds when:
1 2 3 4 5 6 7 X . . . . (159) riding in a car?
1 2 3 4 5 6 7 X . . . . (160) riding in a shopping cart?
1 2 3 4 5 6 7 X . . . . (161) you talked to her/him?
Two Week Time Span
When you returned from having been away and the baby was awake, how often did s/he:
1 2 3 4 5 6 7 X . . . . (162) smile or laugh?
When introduced to an unfamiliar adult, how often did the baby:
1 2 3 4 5 6 7 X . . . . (163) cling to a parent?
1 2 3 4 5 6 7 X . . . . (164) refuse to go to the stranger?
1 2 3 4 5 6 7 X . . . . (165) hang back from the stranger?
1 2 3 4 5 6 7 X . . . . (166) never “warm up” to the stranger?
When in the presence of several unfamiliar adults, how often did the baby:
1 2 3 4 5 6 7 X . . . . (167) cling to a parent?
1 2 3 4 5 6 7 X . . . . (168) cry?
1 2 3 4 5 6 7 X . . . . (169) continue to be upset for 10 minutes or longer?
When visiting a new place, how often did the baby?
1 2 3 4 5 6 7 X . . . . (170) show distress for the first few minutes?
1 2 3 4 5 6 7 X . . . . (171) continue to be upset for 10 minutes or more?
1 2 3 4 5 6 7 X . . . . (172) get excited about exploring new surroundings?
1 2 3 4 5 6 7 X . . . . (173) move about actively when s/he is exploring new
surroundings?
When your baby was approached by an unfamiliar person when you and s/he were out (for
example, shopping), how often did the baby:
1 2 3 4 5 6 7 X . . . . (174) show distress?
1 2 3 4 5 6 7 X . . . . (175) cry?
When an unfamiliar adult came to your home or apartment, how often did your baby:
1 2 3 4 5 6 7 X . . . . (176) allow self to be picked up without protest? (R)
1 2 3 4 5 6 7 X . . . . (177) cry when the visitor attempted to pick her/him up?
When in a crowd of people, how often did the baby:
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1 2 3 4 5 6 7 X . . . . (178) seem to enjoy him/herself?
Did the baby seem sad when:
1 2 3 4 5 6 7 X . . . . (179) caregiver is gone for an unusually long period of time?
1 2 3 4 5 6 7 X . . . . (180) left alone/unattended in a crib or a playpen for an
extended period of time?
When you were busy with another activity, and your baby was not able to get your attention,
how often did s/he:
1 2 3 4 5 6 7 X . . . . (181) become sad?
1 2 3 4 5 6 7 X . . . . (182) cry?
When your baby saw another baby crying, how often did s/he:
1 2 3 4 5 6 7 X . . . . (183) become tearful?
1 2 3 4 5 6 7 X . . . . (184) show distress?
When familiar relatives/friends came to visit, how often did your baby:
1 2 3 4 5 6 7 X . . . . (185) get excited?
1 2 3 4 5 6 7 X . . . . (186) seem indifferent
Soothing Techniques
Have you tried any of the following soothing techniques in the last two weeks? If so, how
quickly did your baby soothe using each of these techniques? Circle (X) if you did not try the
technique during the LAST TWO WEEKS.
When rocking your baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (187) soothe immediately?
1 2 3 4 5 6 7 X . . . . (188) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (189) take more than 10 minutes to soothe?
When singing or talking to your baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (190) soothe immediately?
1 2 3 4 5 6 7 X . . . . (191) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (192) take more than 10 minutes to soothe?
When walking with the baby, how often did s/he:
1 2 3 4 5 6 7 X . . . . (193) soothe immediately?
1 2 3 4 5 6 7 X . . . . (194) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (195) take more than 10 minutes to soothe?
When giving him/her a toy, how often did the baby:
1 2 3 4 5 6 7 X . . . . (196) soothe immediately?
1 2 3 4 5 6 7 X . . . . (197) not soothe immediately, but in the first two minutes?
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1 2 3 4 5 6 7 X . . . . (198) take more than 10 minutes to soothe?
When showing the baby something to look at, how often did s/he:
1 2 3 4 5 6 7 X . . . . (199) soothe immediately?
1 2 3 4 5 6 7 X . . . . (200) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (201) take more than 10 minutes to soothe?
When patting or gently rubbing some part of the baby’s body, how often did s/he:
1 2 3 4 5 6 7 X . . . . (202) soothe immediately?
1 2 3 4 5 6 7 X . . . . (203) not soothe immediately, but in the first two minutes?
1 2 3 4 5 6 7 X . . . . (204) take more than 10 minutes to soothe?
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Snack Delay Task
ALWAYS WAIT UNTIL C SWALLOWS.
E: We are going to play a special game with M&M’s. Try one first (Give C one candy).
E: OK, we’re going to play a special game now. First, put your hands on these hands here. I will
hide this M&M under this cup and when I ring the bell, you can get it.
E shows C the cup and snack and then covers the snack with the cup slowly so that C can see the
whole process. Restrain C gently if necessary, so that the practice trial is always executed
correctly. E may keep her finger on the cup if necessary to keep C from lifting it. Do not show
the bell until it is time to ring. Pick up the bell, ring it, and give C the candy.
E: All right. That’s how you play. I will hide an M&M under this cup, like this … Now, when I
ring this bell, you can lift the glass (E lifts the glass) and get the M&M and then eat it. But be
careful. Wait until I ring this bell before you start to look for the M&M. That’s how we play the
game.
E starts timing by saying “Start.”
Halfway through the delay, E picks up the bell off the table as if ready to ring it, but does not
ring.
Whether C waited or did not wait successfully for the specified period:
E: Let’s try again. Let’s see if you can wait for the bell because that’s how we play the game.
DO NOT REINFORCE THEM FOR HAVING WAITED. You can reinforce them for sitting
still, putting their hands on the cloth or eating quickly.
Practice trial 1: no delay
Test trial 1: delay of 10 seconds (pick up after 5 seconds)
Test trial 2: delay of 20 seconds (pick up after 10 seconds)
Test trial 3: delay of 30 seconds (pick up after 15 seconds)
Test trial 4: delay of 15 seconds (pick up after 7 seconds)
Test trial 5: delay of 40 seconds (pick up after 20 seconds)
Test trial 6: delay of 60 seconds (pick up after 20 seconds, hold for 5 seconds, set bell
down, pick up bell again after 40 seconds, ring after 60 seconds)
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CODING SHEET
Snack Delay
Global Code ________
C eats snack before E lifts the bell – 0
C eats the snack after E lifts bell but before E rings bell – 1
C touches glass and/or bell before E lifts bell – 2
C touches glass and/or bell after E lifts bell – 3
C waits until bell is rung – 4

Trial 1 __________
Trial 2 __________
Trial 3 __________
Trial 4 __________
Trial 5 __________
Trial 6 __________
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Permissions to use questionnaires and coding procedures:
Beck Depression Inventory-II (BDI-II) – Originally purchased at
http://www.pearsonclinical.com/psychology/products/100000159/beck-depression-inventoryiibdi-ii.html. Reproduced with permission.
Chaos, Hubbub, and Order Scale (CHAOS) – available for free online at
http://www.performwell.org/index.php?option=com_mtree&task=att_download&link_id=483&c
f_id=24
Structured Clinical Interview for DSM-IV Disorders (SCID) – Originally purchased at
https://secure.cumc.columbia.edu/scid/. Reproduced with permission
(http://www.scid4.org/order/permission/make_copies.html)
Demographics Forms (e.g., primary caregiver demographics, infant demographics, supplemental
income) – created by our laboratory to gain relevant information
Parent Child Early Relational Assessment (PCERA) - Materials for properly using this coding
scheme were accessed through communications with Roseanne Clark. Some materials (e.g.,
training videos) were purchased.

